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ROYA^i  COMMISSION  OK  TUBERCULOSIS. 


MINUTES  OF  EVIDENCE 


TAKEN  BEFOEE  THE 


ROYAL  COMMISSION 

Appointed  by  Royal  Warrant,  21st  July  1890,  5 

To  Inquire  and  Report  what  is  tlie  effect,  if  any,  of  Food  derived  from 
Tuberculous  Animals  on  Human  Health;  and,  if  prejudicial,  what  are 
the  Circumstances  and  Conditions  with  regard  to  the  Tuberculosis  in  the 
Animal  which  produce  that  effect  upon  Man. 


FOURTH  MEETING. 


No.  7,  WhitehaU  Place,  S.W.,  Friday,  10th  October  1890. 

PRESENT : 

The  Right  Hon.  the  LORD  BASING  presiding. 


Professor  G.  T.  Brown,  C.B, 
Dr.  a.  Buchanan,  F.R.S. 


Dr.  J.  F.  Payne. 

Professor  J.  B.  Sanderson,  F.R.S. 

Mr.  Leopold  Hudson,  Secretary. 


Dr.  Julius  Dkeschfeld,  Doctor  of  Medicine,  Fellow  of  the  Royal  College  of  Physicians,  London;  Professor 
of  Pathology,  Victoria  University  ;  and  Physician  to  the  Manchester  Royal  Intirmary,  called  and  examined. 


1.  {Chairman.)  You  are  Professor  oC  Pathology, 
I  believe,  in  the  Victoria  University  at  Manchester  ? 
— Yes,  my  Lord. 

2.  And  you  have  paid  attention,  partly  on  your  own 
account,  and  partly  at  the  instance  of  others,  to  the 
question  of  tuberculosis  ? — Yes. 

3.  Both  as  it  affects  the  lower  animals,  and  also 
so  far  as  it  may  be  connected  with  the  disease  which 
we  know  as  phthisis  in  man  ? — Y''es. 

4.  The  Commission  has  already  a  great  deal  of 
matter  before  it  in  connexion  with  the  experiments 
which  have  been  made  by  other  people  and  the 
opinions  which  have  been  given  by  other  persons — 
evidence  taken  by  a  departmental  committee  consti- 
tuted by  the  Board  of  Agriculture.    We  are  anxious 
not  to  repeat  in  the  Blue  Book,  which  it  will  be  our 
fate  to  produce,  facts  that  are  already  before  the  public 
in  other  ways  and  by  other  means.    What  we  should 
like  to  get  from  you  are  the  results  of  your  investi- 
gations as  far  as  they  apply  to  your  own  personal 
experience  in  connexion  with  this  subject.  Perhaps 
I  had  better  quote  to  you  a  passage  from  the  Royal 
Commission  itself,  which  intimates  to  us  what  our 
duties  are  to  be.    We  are  not  to  say  whether  butchers 
are  to  have  a  grievance  or  whether  animals  are  to 
be  slaughtered  which  are  comprised  within  the  limits 
of  a  contract.    We  have  "  to  inquire  and  report  what 
"  is  the  effect,  if  any,  of  food  derived  from  tuberculous 
"  animals  on  human  health  ;  and,  if  prejudicial,  what 
"  are  the  circumstances  and  conditions  with  regard  to 
"  tuberculosis  in  the  animal  which  produce  that  effect 
"  upon  man."    Now,  if  you  will  endeavour  to  state 
the  result  of  your  experience  in  the  cases  which  you 
have  investigated,  as  concisely  as  you  can,  with  a  view 
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of  enabling  us  to  perform  this  duty  we  shall  be  obliged 
to  you.  We  are  aware  that  you  are  a  great  authority 
upon  the  subject  ? — I  do  not  think  it  is  necessary  that 
I  should  enter  into  full  details  as  to  the  series  of 
experiments  which  I  have  made  in  order  to  show  the 
effect  of  eating  animals  suffering  from  tuberculosis, 
but  I  may  say  that  a  large  number  of  experiments 
have  been  made  in  France  and  Germany. 

5.  Have  you  conducted  many  experiments  person- 
ally ? — Y"es,  with  the  meat  of  animals  which  have  been 
confiscated  or  condemned. 

6.  I  presume  that  you  mean  confiscated  in  your  own 
markets  ? — Yes,  condemned  by  the  inspector ;  some 
of  it  meat  whicli  has  been  sent  into  the  market  from 
various  districts.  I  have  experimented  with  10  such 
specimens,  and  as  for  the  animals  experimented  upon, 
I  made  use  of  rabbits. 

7.  Are  you  now  speaking  of  experiments  which 
you  have  conducted  in  respect  of  animals  slaughtered 
for  human  consumption  ? — Yes  ;  animals  which  have 
been  confiscated  because  it  was  believed  that  the  meat 
was  bad  .and  unfit  for  human  consumption. 

8.  Will  you  divide  your  experiments  into  two 
groups,  those  cases  in  which  the  meat  was  taken  from 
animals  whose  lungs  were  apparently  healthy,  and 
those  in  which  the  lungs  were  obviously  diseased  ? — 
I  may  say  that  in  all  these  cases  the  lungs  were 
diseased.    I  made  about  20  experiments. 

9.  Do  T  understand  you  to  limit  your  experience  to 
these  20  cases  ? — Not  20  cases.  There  were  only  10 
cases,  but  20  experiments  were  made. 

10.  And  the  lungs  were  found  to  be  diseased  in 
every  case  ? — Yes,  in  all  the  cases. 

11.  How  did  you  connect  the  diseased  lungs,  which 
you   must   have  afterwards  seen,   with   the  lueat, 


10  Oct.  1801 


9 


JROYAL  COMMISSION  ON  TUBERCULOSIS  : 


Dr.          apparently  wholesome,  which  was  sent  to  the  market 

J.  Dreschfeld.  for  sale  ? — The  moment  the  inspector  condemned  the 

'  animal  the  meat  and  also  parts  of  the  diseased  organs 
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  were  sent  to  me  to  report  upon. 

12.  Then  the  animals  were  condemned  by  the  in- 
spector in  the  slaughter-house  ? — Yes. 

13.  And  in  all  cases  the  lungs  and  intestines  showed 
symptoms  of  disease  ? — In  some  the  lungs  and  pleuras 
only.  I  simply  huA  a  report  from  the  inspector  that 
the  meat  had  been  condemned. 

14.  Now  go  on  in  your  own  way,  and  tell  us  what 
the  result  of  your  experiuieuts  was  ? — In  four,  I  think, 
of  the  10  samples  the  meat  was  bad  ;  the  fibres  were 
flabby,  and  there  was  an  ausence  of  fat.  The  badness 
of  the  meat  was  so  apparent  that  it  would  be  at  once 
condemned  by  any  inspector.  Inoculation  experiments 
with  the  meat  m  these  cases  resulted  in  the  develop- 
ment of  tuberculosis  in  the  course  of  three  weeks; 

15.  You  say  that  the  meat  in  these  four  cases  was 
flabby  and  bad ;  do  you  mean  that  there  were  per- 
ceptible tubercles  in  it  ? — There  were  no  tubercles  in 
the  meat  in  any  of  the  cases. 

16.  In  that  case  it  was  meat  which,  under  no  cir- 
cumstances, under  the  Public  Health  Act,  should  be 
exposed  for  sale  ? — No  doubt  any  inspector  would 
have  condemned  it. 

17.  Quite  irrespective  of  its  having  tubercles  that 
vv^ere  perceptible  ? — Yes,  that  was  so.  It  was  flabby, 
devoid  of  fat,  and  unfit  for  human  food. 

18.  Of  course  that  is  so  flagrant  a  case  that  it 
hardly  comes  within  the  scope  of  oar  inquiry,  because 
under  no  circumstances  could  such  meat  have  been 
exposed  for  sale  without  danger  to  the  public  who 
might  consume  it  ? — That  I  do  not  know.  I  do  not 
know  how  far  it  would  be  allowed  to  pass  or  not. 
At  any  rate,  the  inspector  condemned  it,  and  the 
disease  in  it  was  so  marked  that  it  would  be  apparent 
to  anybody. 

19.  These  remarks  apply  to  four  of  the  cases  upon 
which  you  experimented  ? — Yes,  out  of  10.  In  two 
of  the  other  cases  the  meat  looked  fairly  well,  and  in 
one  of  them  especially  so.  In  the  fifth,  though  the 
meat  looked  well,  the  animal  from  which  it  was 
derived  showed  extensive  tuberculosis,  and  the  rabbit 
inoculated  with  the  meat  showed  tuberculosis  some 
time  after  inocuLition. 

20.  What  do  you  mean  by  the  fifth  animal  ?■ — In  tlie 
fifth  case  the  meat  looked  fairly  healthy,  but  there  was 
tuberculosis  of  the  internal  organs,  and  the  rabbit  which 
was  inoculated  with  it  showed  tuberculosis  two  months 
afterwards.  In  the  case  of  the  first  four  samples, 
where  the  meat  was  manifestly  bad,  tuberculosis  was 
developed  in  the  course  of  three  weeks  after  inoculation, 
but  in  the  fifth  case  inoculation  did  not  develop 
tuberculosis  for  two  or  three  months. 

(Professor  B urdon- Sanderson.)  Perhaps  it  would 
be  as  well  to  have  the  state  of  the  meat  first. 

21.  (Chairman.)  Yes,  I  think  we  are  getting  into 
a  little  confusion.  ( To  witness.)  You  say  that  in 
four  cases  the  meat  was  flabby  and  looked  unwhole- 
some ? — Yes. 

22.  That  was  quite  apart  from  any  development 
of  tuberculosis  ? — Yes: 

23.  You  say  that  in  two  other  cases  the  meat 
looked  healthy  and  in  one  of  them  particularly 
healthy  ? — One  of  the  two  samples  looked  healthier 
than  the  other. 

24.  And  then  what  happened  ? — In  one  of  the  two 
cases  tuberculosis  developed  two  months  afterwards  in 
the  rabbit  which  had  been  inoculated.  In  four — the 
remaining  four  of  the  ten  cases — though  the  lungs 
were  diseased,  the  inoculation  Irom  the  meat  gave 
negative  results. 

25.  (Prof.  Burdon  -  Sanderson.)  In  the  com- 
paratively healthy  one,  or  in  the  very  healthy  one  ? — ■ 
In  the  one  that  was  very  healthy  tuberculosis  was  not 
developed  until  2^  months  after  inoculation,  which 
tends  to  shovv  that  the  healthier  the  animal  the  longer 
it  takes  to  develop  tuberculosis. 

26.  (Chairman.)  Was  the  tuberculosis  apjjarent  in 
the  flesh  in  that  case  ? — No,  nor  was  it  in  either.  It 


is  very  rarely  indeed  that  that  is  found  to  be  the  case. 
In  the  four  cases  in  which  the  meat  was  condemned 
and  was  evidently  bad,  tuberculosis  had  formed,  and 
was  far  advanced  in  the  animals  from  which  the  meat 
was  derived. 

27.  Then  I  understand  you  to  say  that  in  the  four 
cases  in  which  the  meat  was  bad  and  condemned  by 
the  inspector,  not  only  were  tubercles  apparent  in 
the  viscera  but  in  the  flesh  also  ? — Not  in  the  flesh. 

28.  In  the  two  other  cases  the  flesh  appeared  to  be 
quite  healthy,  but  tuberculosis  was  developed  in  the 
animals  inoculated  with  it  ? — Just  so. 

29.  What  was  the  result  of  the  two  experiments  ? 
— The  development  after  inoculation  was  much  more 
rapid  in  the  one  case  than  in  the  other. 

30.  Although  the  experiment  in  each  case  was  the 
same  ? — Y'es,  it  was  practically  the  same  experiment 
in  every  case. 

31.  Did  you  try  the  same  experiment  in  the  cases 
in  which  the  meat  looked  bad  ? — Yes,  it  was  the 
same  in  every  one. 

32.  Did  the  inoculation  in  the  case  of  the  bad  meat 
convey  tuberculosis  ? — Yes,  Avithin  the  first  three 
weeks  after  inoculation,  and  there  is  no  doubt  that  the 
disease  might  have  been  conveyed  by  these  animals. 
I.have  a  detailed  account  of  all  the  experiments  at  home. 

33.  I  understand  you  to  say  that  the  difference 
between  the  tv/o  classes  of  cases  was  this,  that  in  the 
four  bad  eases  tuberculosis  appeared  in  three  weeks 
after  inoculation  in  the  animals  inoculated,  whereas  in 
the  cases  where  the  meat  looked  healthy  it  took  two 
months? — Yes,  in  some  of  the  experiments  made  by 
Dr.  Bollinger  no  practical  result  at  all  was  obtained. 
The  same  thing  has  occurred  in  some  of  the  French 
experiuients. 

34.  Does  it  not  rather  result  from  these  limited 
experiments  that  you  might  leave  the  thing  to  take 
its  natural  course,  and  say  that  if  the  meat  looks 
healthy  it  is  healthy  ? — Yes,  that  is  so,  generally 
speajsing,  in  my  opinion. 

35.  And  you  quote  other  experiments  in  support  of 
this  view,  as  far  as  it  goes  ? — Y"es,  but  I  wish  to 
point  out  that  in  some  of  the  experiments  I  made  the 
meat  looked  healthy,  and  yet  there  was  tuberculosis. 

36.  How  were  your  experiments  conducted  ? — 
Somewhat  differently  from  those  of  Dr.  Bollinger.  I 
selected  my  samples  from  different  parts  of  the  meat 
upon  which  I  experimented. 

37.  Were  the  animals  experimented  upon  by  inocu- 
lation ? — Yes,  by  inserting  portions  of  the  meat  into 
the  abdominal  cavity  of  the  animal  experimented  upon. 

38.  Would  a  rabbit  swallow  flesh  like  that  experi- 
mented with  ? — ^No. 

39.  Dogs  being  carnivorous  animals  would  ?  — 
Yes.  I  may  say  that  with  the  meat  which  I  got 
from  the  butchers — -the  flesh  of  the  dead  animals — I 
experimented  upon  two  dogs.  In  the  one  case  the 
meat  was  boiled  and  in  the  other  it  was  raw.  In 
neither  case  was  any  effect  produced.  Both  dogs  are 
alive  now  and  very  well. 

40.  The  insertion  of  the  polluted  stuff  into  a  dog's 
stomach  in  that  way  had  no  prejudicial  effect  — No. 

41.  But  in  other  cases,  by  other  means,  it  is 
capable  of  producing  serious  results  ? — Most  un- 
doubtedly. 

42.  (Dr.  Buchanan.)  You  do  not  mean  the 
stomach,  but  the  peritoneum  ? — Yes. 

43.  (Chairman.)  A  rabbit  will  not  voluntarily  eat 
flesh  ?— No. 

44.  You  have  quoted  10  cases  in  which  you  tried 
experiments  ? — Yes, 

45.  Are  they  recent  cases  ? — Yes,  they  have  all 
been  made  within  the  last  12  months. 

46.  Previously  to  that  had  you  experimented  or 
only  philosophised  ? — I  had  not  experimented  in 
regard  to  tuberculosis. 

47.  Of  course  we  know  that  you  have  a  great  repu- 
tation. Do  you  wish  us  to  understand  that  your  delibe- 
rate judgment  formed  upon  the  experiments  you  have 
made  induces  you  to  believe  tX\B.t  prima  facie  when 
healthy  loins  of  beef,  or  legs  of  beef,  or  whatever  the 
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parts  may  be,  are  exposed  in  the  butchers'  shops,  and 
no  suspicion  is  aroused  in  regard  to  their  condition, 
they  may  be  consumed  without  danger,  notwith- 
standing the  fact  that  if  they  were  subjected  to 
experiment  the  existence  of  tuberculosis  might  be 
discovered  ?— What  I  say  is  that  tuberculosis  may  be 
found  in  the  lungs,  the  pleura,  the  liver,  or  in  the 
glands  of  the  abdomen,  despite  the  healthy  appear- 
ance of  the  animal,  and  in  such  a  case  it  ought  to  be 
condemned  as  food. 

48.  But  you  must  go  into  the  slaughter-house  to 
discover  that?— Certainly. 

49.  Suppose  you  do  not  go  to  the  slaughter-house, 
but  only  to  the  butcher's  shop  ?— In  that  case  the  fact 
njight  not  be  ascertained. 

50  If  the  tubercles  are  not  perceptible  to  the  eye, 
do  you  go  so  far  as  to  say  that  the  flesh  of  the  animal 
is  fit  for  food  ?— No,  I  would  not  go  as  far  as  that. 
There  may  be  tuberculosis  in  the  interior  of  the 
animal  that  would  condemn  it  for  food,  and  yet  the 
meat  would  look  healthy  and  good. 

51.  May  I  put  this  question  :  Is  it  your  judgment 
that  if  you  go  to  a  butcher's  shop  and  buy  meat  which 
appears  to  be  in  a  perfectly  satisfactory  condition  it 
does  not  matter  what  the  animal  died  of,  provided  the 
meat  looks  healthy  in  itself  ?— No,  I  do  not  say  that._ 

52.  That  is  not  your  opinion  ? — No,  it  certainly  is 

not.  .  „ 

53.  Then  what  is  the  use  of  these  experiments  { 
They  might  go  on  for  ever,  and  you  might  have 
before  you  meat  which  appeared  to  be  good,  and  with 
which  you  could  find  no  fault,  although  tuberculosis 
existed  in  the  lungs  and  liver  ?— In  such  a  case  the 
probability  is  that  the  animal  would  not  be  very  far 
advanced  in  tuberculosis,  and  yet  the  experiments 
would  show  that  the  disease  was  there. 

54.  What  would  you  propose  to  do  in  such  &  case, 
where  the  matter  is  still  open  to  scientific  investi- 
gation ?— I  do  not  see  that  anything  further  can  be 
done  than  to  provide  that  the  animal  should  be 
inspected.  . 

55.  Would  you  provide  that  no  animal  should  be 
sold  for  consumption  the  slaughtering  of  which  had 
not  been  watched  by  some  skilled  person? — Yes.  if 
you  are  to  prevent  the  spread  of  disease  you  must 
prevent  diseased  meat  from  going  into  the  market. 

56.  V\^ould  a  skilled  person  be  justified,  if  he  saw 
that  the  lungs  of  an  animal  were  diseased,  in  allowing 
the  meat  of  that  animal  to  go  into  the  market,  how- 
ever good  it  might  appear  to  be  ?— That  would  be  for 
the  inspector  to  decide. 

57.  I  thought  we  got  an  opinion  from  you  just  now 
that  where  meat  shows  no  symptom  of  disease  of  any 
sort  or  kind  it  maybe  eaten? — You  must  have  mis- 
understood me.  I  did  not  say  that.  I  think  my 
experiments  show  the  contrary. 

58.  I  certainly  thought  that  you  adopted  that  view, 
and  laid  it  down  as  a  rule  ? — No,  you  have  misunder- 
stood me.  I  say  that  in  the  majority  of  cases  where 
the  meat  looks  healthy,  tuberculosis  in  the  animal  had 
not  far  advanced,  and  that  even  if  it  had,  there  v;'()uld  be 
little  risk  of  communicating  it  to  the  person  wbo  eats 
the  meat.  On  the  other  hand,  the  meat  may  look 
healthy  and  yet  the  animal  itself  may  have  died  of 
tuberculosis. 

59.  Then  you  say  that  in  certain  circumstances  you 
would  condemn  meat  that  appears  to  be  comparatively 
healthy  and  free  from  disease?  Wovdd  you  place 
upon  the  inspector  the  responsibility  of  prohibiting  the 
consumption  of  anything  that  is  doubtful,  whether  it 
was  tuberculosis  or  not  ? — I  do  not  go  as  far  as  that, 
for  there  may  be  cases  where  the  consumption  of 
meat  may  be  allowed  though  the  animal  had 
tuberculosis  of  the  lungs. 

60.  Would  you  invite  people  to  purchase  such  meat 
at  a  lower  price  ? — The  system  pursued  on  the  con- 
tinent works  very  well.  I  do  not  say  that  the  same 
system  would  work  equally  well  here,  but  people  in 
this  country  do  not  object  tc  take  Auitsrican  and 
Austi  aliau  meat. 

61.  We  ai-e  helpless  in  those  cases,  because  the 
meat  is  dressed  before  it  comes  here  ? — ^Tes,  that  is 


so.  I  do  not  think  that  the  danger  of  contracting 
tuberculosis  from  eating  meat  derived  from  an  animal 
that  is  tuberculous  is  very  great.  On  the  contrary,  I 
think  that  it  is  very  small  indeed.  In  the  case  of  the 
experiments  which  I  made,  I  first  of  all  took  an  animal 
that  was  prone  to  become  tuberculous,  and  inoculated 
the  peritoneal  cavity  in  order  to  ascertain  the  effect 
of  the  inoculation,  with  the  result  which  \  have 
already  stated ;  this  is  very  different  to  eating  flesh 
from  taberculous  animals  where  the  risk  is  very  much 
less.  / 

62.  May  I  tate  it  that,  generally  speaking,  you  are 
not  an  alarmist  on  this  subject? — Not  at  all. 

63.  And  as  to  foreign  meat  and  provisions,  which 
form  an  important  branch  of  the  subject,  you  are  of 
opinion  that  if  the  meat  is  apparently  healthy  no 
injurious  consequences  are  to  be  apprehended  from 
taking  it  ? -What  I  say  is  that  the  risk  is  very 
small. 

64.  Do  you  believe,  speaking  of  what  you  have 
heard  from  other  people,  that  human  beings  are 
capable  of  contracting  consumption  or  tuberculosis 
from  the  meat  which  they  may  happen  to  eat  ?— 
I  think  it  is  possible  that  it  may  have  occurred  in 
some  cases,  under  certain  conditions.  There  have,  I 
believe,  been  no  cases  recorded  where  eating  tuberculous 
meat  has  been  proved  to  produce  tuberculosis  in  man. 

65.  But  speaking  generally,  you  are  inclined  to 
gay  that  as  a  rule  the  inspector  of  th(i  market  or 
slaughter-house,  who  is  accustomed  to  inspect  and 
condemn  faulty  or  unhealthy  meat  will,  from  the 
experience  he  has  acquired,  be  able  to  guard  the 
public  from  any  probability  of  being  infected  by 
the  eating  of  tuberculous  meat  ? — I  should  prefer  to 
rely  upon  the  experience  of  a  veterinary  surgeon 
rather  than  that  of  an  ordinary  market  inspector. 

66.  But  in  the  four  cases  which  you  spoke  of  you 
say  that  the  inspectoi'  at  once  detected  the  badness  of 
the  meat  and  condemned  it  ? — Yes,  that  was  so. 

67.  Then  do  you  go  as  far  as  to  say  that  an 
ordinary  inspector  who  is  fit  to  inspect  the  meat 
under  the  provisions  of  the  Public  Health  Act  would 
not  be  competent  to  detect  the  existence  of  tuber- 
culosis ? — I  think  that  an  inspector  would  necessarily 
know  less  than  a  veterinary  surgeon. 

68.  In  the  cases  which  you  have  mentioned,  the 
inspector  condemned  t-he  10  animals  which  gave  rise 
to  your  experiments  ? — -Yes. 

69.  Then  you  have  a  certain  amount  of  confidence 
in  the  knowledge  of  the  inspectors  of  meat  ? — Oh,  yes, 
certainly. 

70.  Speaking  generally,  yuu  say,  in  reference  to 
these  cases,  that  there  were  indications  of  disease  in 
the  meat  which  justified  the  inspector  in  prohibiting 
the  use  of  it  as  food  ?  —Yes,  as  regards  the  first  four. 

7 1 .  Then  would  you  rely  on  the  inspection  of  the 
meat  if  properly  carried  out  under  the  provisions  of 
the  Public  Health  Act  ?  Would  that  be  suf&cient  to 
relieve  the  public  mind  of  any  fear  of  infection  being 
communicated  by  eating  tuberculous  meat  as  an 
article  of  food  ? — Yes. 

72.  I  may  take  it  that  that  is  so  ? — Yes. 

73.  And  it  is  a  statement  founded  upon  your  own 
experience  and  knowledge  ? — Yes.  I  only  form  that 
opinion  from  what  I  know  of  the  result  of  the  action 
of  the  Manchester  inspectors. 

74.  Have  you  had  any  experience  in  regard  to 
milk  ? — No. 

75.  You  are  not  prepared  to  give  us  any  testimony 
in  regard  to  children  dying  from  being  fed  upon  milk 
obtainfid  from  an  animal  suffering  from  tuberculosis,^ 
the  disease  having  been  contracted  in  consequence  of 
the  faulty  condition  of  the  milk  ? — I  have  no  doubt 
that  disease  is  contracted  by  young  children  from 
drinking  milk  obtained  from  cows  suffering  from 
tuberculosis. 

76.  Do  your  remarks  upon  that  point  apply  only  to 
children  of  a  certain  age  ;  you  used  the  term  "  young 
children"  ?— Yes. 

77.  The  disease  is  more  common  in  young  children  ? 
— Yes,  I  think  so. 
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-Dr.  7S.  Although   the   parents  or   other  adults  who 

J.Dreschfeld.  consume  the  same  milk  may  not  contract  the  same 
10  OcTlsQO  y®*"'  °f  opinion  that  children  have  (lied 

'  ■  from  drinking  milk  procured  from  tuberculous  cows  ? 
— Yes,  but  it  must  be  remembered  that  as  a  rule  a 
child  up  to  the  age  of  six  months  lives  entirely  on 
milk. 

79.  I  was  speaking  of  children  of  8,  10,  and  12 
months  old.  Is  it  not  the  fact  that  a  sort  of  con- 
sumption appears  to  be  contracted  by  young  children 
of  that  age  — Yes  ;  that  is  precisely  what  T  meant. 

80.  Do  you  think  that  when  children  of  that  age 
die  of  consumption,  it  may  have  been  caused  by  the 
milk  supplied  to  them  ? — It  is  very  common  for 
children  of  10  years  of  age  to  die  of  consumption, 
but  it  is  more  common  for  children  under  five  years 
of  age  to  die  of  it,  and  it  is  ver}'  common  in  the 
cases  of  children  between  the  ages  of  one  and  two 
years. 

81.  That  there  is  a  great  amount  of  infant  mor- 
tality in  some  of  the  large  towns  we  know  ? — Yes,  it 
is  particularly  the  case  in  Manchester. 

82.  Diarrhoea  and  disorders  of  that  kind,  do  you 
think  they  are  practically  the  same  as  consumption, 
and  that  they  are  produced  in  the  same  way  ? — No, 
not  diarrhoea.  That  may  arise  during  t!ie  consumption 
of  perfectly  pure  milk.  The  diseases  to  which  I  refer 
as  occurring  among  young  children  are,  to  a  large 
extent,  tubercular  diseases  of  the  mesenteric  glands. 

83.  In  the  case  of  milk  there  is  this  difficulty,  Avhich 
must  have  occurred  over  and  over  again,  namely,  that 
the  milk  and  the  milking  do  not  always  come  under 
the  observation  of  the  inspector.  I  do  not  know  how- 
much,  but  probably  three-fourths  of  the  milk  con- 
sumed in  this  country,  as  well  as  many  of  the  carcaseiS 
sent  to  the  butcher,  are  altogether  free  from  any 
supervision  of  the  inspector  whatever.  Is  not  that  so  ? 
— Yes  ;  and  there  is  also  the  cheese,  and  butter,  and 
cream,  produced  in  the  dairy,  over  which  the  in- 
spector has  no  control  whatever. 

84.  {Dr.  Buchanan.)  In  the  case  of  Manchester, 
public  slaughter-houses  are  employed  ?-■  Yes. 

8o.  You  have  no  private  slaughter-houses? — ISFo, 
not  that  I  am  aware  of 

86.  How  many  animals  have  been  condemned  in 
Manchester  as  unfit  for  food  on  account  of  tuber- 
culosis ? — I  am  unable  to  say  ;  I  do  not  think  there 
have  been  vciy  many.  The  experiments  which  I 
made  were  made  in  regard  to  10  animals.  I  do  not 
believe  that  the  number  of  tuberculous  animals  sent  to 
Manchester  is  very  large. 

87.  Have  you  any  reason  to  believe  that  the  owners 
of  animals  which  are  known  to  be  suffering  from 
tuberculosis  will  take  care  not  to  send  them  to  Man- 
chester, where  they  would  come  under  the  eye  of  the 
market  inspector  ? — I  have  been  told  that  that  is  so. 
I  have  been  informed  that  such  animals  are  slaughtered 
somewhere  else,  and  that  the  dead  meat  alone  is 
brought  to  Manchester. 

88.  Do  you  know  anything  of  the  practice  in  the 
German  slaughter  houses  ? — No,  not  from  my  own 
personal  observation.  I  know,  however,  what  I  have 
read,  and  I  have  had  conversations  with  Dr.  Bollinger 
up(m  the  subject. 

89.  I  w;is  anxious,  if  possible,  to  obtain  some  of 
your  own  views  upon  the  pathological  phenomena. 
Y'ou  told  us  that  you  tried  experiments  by  inoculating 
rabbits,  and  that  after  a  certain  lapse  of  time  you 
found  that  the  animals  experimented  upon  had  de- 
veloped tuberculosis.  Will  you  now  tell  us  what 
parts  of  the  rabbit  were  tuberculous  ? — I  found  the 
existence  of  tubercles  more  especially  in  the  mes- 
enteric glands  and  the  peritoneum.  The  lungs  and 
liver  were  free. 

90.  Did  vou  make  any.  experiments  in  the  way  of 
introducing  into  these  animals  tuberculous  matter  in 
the  shape  of  food  ? — No. 

91.  Did  you,  in  the  experiments  you  made,  find  any 
evidence  of  tuberculosis  in  the  intestines  of  the  rabbits 
experimented  upon  ? — No,  it  was  entirely  confined  to 
the  peritoneum  and  the  mesenteric  glands,    Bui,  of 


cour.se,  the  animals  were  killed  before  tuberculosis 
could  have  made  much  progress. 

92.  In  the  case  of  the  animals  that  were  affected 
with  tuiierculosis,  could  you  tell  when  the  tuberculous 
process  began,  or  did  you  kill  them  in  order  to 
ascertain  — In  the  first  four  cases,  those  in  which  the 
meat  was  perceptibly  bad  and  unhealthy,  the  rabbits 
were  killed  three  weeks  after  their  inoculation.  They 
presented  a  markedly  emaciated  appearance.  In  the 
other  cases  the  inoculated  animals  were  not  very  much 
emaciated,  but  looked  very  well. 

93.  When  you  say  that  some  of  the  animals  ex- 
perimented upon  were  not  affected  at  all  by  tubercu- 
losis, so  far  as  could  be  judged,  at  what  distance  of 
time  are  you  speaking  of?  Did  you  kill  them  in 
order  to  ascertain  the  fact  ? — We  kept  some  alive  for 
two  months,  and  some  even  longer.  One  died  of 
another  disease  six  months  after  the  experiments,  and 
no  trace  of  tuberculosis  was  found  in  it. 

94.  {Prof.  Burdon-Sanderson.)  In  the  case  of 
the  two  animals,  the  fifth  and  sixth,  which  were 
included  in  your  experiments,  and  which  presented  a 
fairly  healthy  appearance,  what  was  the  general 
appearance  of  the  organe  ? — The  organs  of  the  cows, 
you  mean  ? 

9-5.  Yes  ? — They  were  far  advanced  in  tuberculosis, 
that  is  to  say,  the  mesenteric  glands  and  the  peri- 
toneum, and  the  lungs  also.  In  one  case  the  heart 
was  covered  with  a  mass  of  tubercles.  Although  the 
meat  looked  fresh  tuberculosis  was  far  advanced. 

96.  Was  the  tuberculosis  so  much  developed  that 
the  condition  of  the  animals  was  certain  to  be  con- 
demned by  any  inspector  ? — Yes,  in  regard  to  No.  5. 
No.  6  probably  might  not ;  but  it  would  very  likely 
have  given  rise  to  a  case  which  would  have  been 
brought  before  the  magistrates.  There  was  so  little 
tuberculosis  perceptible  that  in  all  pi'obability  the 
butcher  would  have  considei'ed  it  a  good  case  for 
testing  the  judgment  and  decision  of  the  inspector. 

97.  It  was  a  doubtful  case  — Y''es,  the  tuberculosis 
was  not  very  far  advanced. 

98.  In  the  othei'  cases  was  there  pretty  clear 
evidence  of  the  existence  of  tuberculosis  in  the 
animals  ? — Yes. 

99.  In  the  first  four? — Yes ;  but  there  again  the 
other  organs  were  very  little  affected  by  tuberculosis, 
except  the  lungs  and  the  pleura. 

100.  In  those  cases  the  meat  would  most  un- 
questionably have  been  condemned  ?-'Y''es,  I  think 
so ;  it  is  only  with  Nos.  5  and  6  where  there  might 
have  been  some  doubt. 

101.  I  presume  thar.  the  Manchester  inspector  is  a 
practical  man,  perfectly  alive  to  the  importance  of  the 
subject  and  the  signs  by  which  the  existence  of 
disease  is  to  be  detected  ? — Certainly ;  he  is  thoroughly 
acquainted  with  his  duty,  and  quite  able  to  arrive  at  a 
sound  conclusion  whether  tuberculosis  exists  or  not. 

102.  He  has  no  hesitation  in  acting  ? — No ;  he 
discharges  his  duty  properly,  and  is,  in  fact,  very 
strict. 

103.  {Chairman.)  In  some  of  the  cases  you  have 
mentioned,  the  inspector  condemned  the  meat  because 
he  knew  from  his  own  observation  that  the  animals 
were  tuberculous.  In  the  other  case  you  have  re- 
ferred to,  in  which  you  say  the  existence  of  tuber- 
culosis was  not  so  a.pparent,  and  in  which  the  butcher 
might  have  felt  disposed  to  appeal  to  the  magistrates, 
did  the  butcher  consider  himself  injured  because  no 
one  but  a  scientific  and  practical  man  would  have 
detected  the  disease  ? — Yes,  and  there  was  an  outcry 
ngainst  the  condemnation  of  the  meat. 

104.  {Prof.  Burdon-Sanderson.)  What  office  does 
the  inspector  hold  in  Manchester  ? — He  is  inspector 
of  the  meat  market;  he  inspects  all  the  meat  brought 
into  the  market,  and  condemns  it  if  he  thinks  it  is 
unfit  for  food. 

105.  Is  ho  also  the  inspector  of  the  slaughter- 
houses or  abattoirs  ? — I  am  unable  to  say  ;  I  really 
do  not  know. 

106.  Then  you  do  not  know  precisely  what  office 
he  holds?  —  A'o,  beyoud  the  fact  that  he  is  the 
inspector  of  the  nieat  m^xket.     The  specimen^  J 
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examined  did  not  all  come  from  Manchester,  some 
came  from  Bolton,  others  from  Liverpool. 

107.  In  case  No.  6,  have  yon  any  doubt  that 
the  meat  was  infective,  and  tliat  infection  may  be 
caused  by  the  consumption  of  tuberculous  animals 
as  an  a'rticle  of  food  ? — No  ;  there  is  always  a  risk, 
although  it  may  be  an  extremely  small  one.  When  it 
is  taken  into  consideration  that  the  meat  is  cooked 
before  it  is  eaten,  I  think  there  is  very  small 
probability  of  infection  being  contracted. 

"  108.  Yon  have  no  doubt  of  the  infectivehess  of 
tuberculous  animals,  although  they  may  appear  to 
be  perfectly  healthy  ;  but  you  think  that  the  risk,  in 
certain  cases,  is  very  small  ? — Yes,  I  do  not  think 
that  the  eating  of  cooked  meat  from  animals  which 
may  have  been  infected  with  tuberculosis  is  likely  to 
give  rise  to  tuberculosis  in  the  persons  who  eat  it. 

109.  Do  you  think  the  risk  is  so  extremely  small 
that  precautions  to  guard  against  it  may  be  neglected  ? 
— -Yes,  T  think  so. 

110.  But  you  will  not  go  so  far  as  to  say  that  a 
human  being  eating  tuberculous  meat  may  not 
become  infected  ? — No,  I  should  not  like  to  say  that 
in  any  case. 

111.  What  is  your  opinion  about  the  effect  of 
cooking  the  meat  7 — I  should  say  that  the  cooking 
destroys  the  risk.  The  only  danger  would  be  from 
those  parts  of  the  meat  whicli  were  underdone.  I 
certainly  think  that  when  meat  is  exposed  to  a  high 
temperature  iu  cooking,  the  ]  isk  of  infection  will  be 
destroyed. 

112.  Do  you  think,  practically,  that  boiling,  or 
rather,  the  ordinary  modes  of  cooking,  afford  a 
sufficient  guarantee  ngainst  infection  ? — Yes. 

113.  Do  you  think  that,  on  the  whole,  the  most 
effectual  pi-otection  would  lie  to  prevent  the  spread 
of  tubei-culosis  in  tho  animals,  or  to  exercise  a  more 
strict  supervision  over  the  supply  of  meat  ?  — I  think 
it  would  be  much  bettor  to  prevent  the  spread  of 
tuberculosis  among  the  animals  themselves. 

114.  How  could  that  be  done?  —  I  suppose  it 
might  be  done  by  the  inspection  of  the  sheds  in 
which  the  animals  are  kept.  There  should  be  a 
regular  inspection  of  the  cattle  and  the  places  in 
which  they  are  housed,  and,  in  the  next  place, 
persons  suffering  from  tuberculosis  should  not  be 
suffered  to  serve  in  the  cowsheds. 

115.  Do  you  share  the  opinion  that  in  the  immense 
majority  of  the  cases  ivhich  arise  in  cattle  the  disease 
is  hereditary  ? — l''rs,  T  think  that  is  so  in  a  great  many 
cases. 

116.  Nevertheless  you  are  of  opinion  that  some- 
thing may  be  done  by  inspection  in  a  great  many 
cases  to  check  the  spread  of  the  disease  — If  I  said 
"  in  a  great  many  cases,"  I  was  wrong.  I  should  say 
that  in  animals  there  is  an  hereditary  tendency  to 
tuberculosis,  as  in  man  ;  but  what  the  proportion  is  I 
cannot  say. 

117.  Can  you  suggest  to  us  no  more  effectual  way 
of  ^  preventing  the  spread  of  tuberculosis  among 
animals  than  by  exercising  a  strict  supervision  over 
thecow-shedaand  the  cow-houses  in  which  the  animals 
are  kept  ? — I  think  that  such  supervision  would  have 
a  beneficial  effect,  in  guarding  against  the  spread  of 
disease,  where  it  is  prevent! ble. 

118.  Would  it  be  effectual?  —  I  should  think  it 
might  be. 

119.  Can  you  suggest  any  practical  way  of  carrying 
this  supervision  out?— No;  but  I  have  not  followed 
the  question  at  all  ;  it  has  not  come  within  my 
province  ;  but  I  certainly  think  that  a  strict  super- 
vision would  have  the  effect  of  diminishing  tuberculosis 
in  the  animals.  Of  course,  when  the  animals  are  in 
the  open  air,  they  are  found  much  less  frequently 
afEected.  If  they  are  herded  together,  they  may  con- 
tract the  infection.  Pigt;,  which  are  very  dirty  in  their 
habits,  are  liable  to  it,  but  contract  it  mostly  by  the 
young  pigs  being  fed  with  milk  from  tuberculous 
cows.  At  the  ,sanie  time,  1  do  not  think  I  bat  it  is  so 
important  to  keep  the  animals  separate  in  the  open 
air,  unless  tliey  arr;  manifestly  diseased,  as  it  is  to 


prevent  their  being  looked  after  by  persons  who  are  Dr. 
suffering  from  tuberculosis.  J •  Dreschft 

120.  As  regards  the  milk,  do  you  think  that  the 
danger  of  using  tuberculous  milk  could  be  got  rid 
of  entirely  if  the  custom  were  adopted  in  this  country, 
as  it  is  in  others,  of  using  boiled  milk  only  ? — Cer- 
tainly. If  it  were  the  custom  to  use  nothing  but 
milk  which  has  been  boiled,  I  think  all  danger  of 
infection  would  be  avoided. 

121.  Do  you  know  whether  there  is  any  particular 
reason  against  that  practice  being  adopted  in  Eng- 
land ? — There  is  none  whatever,  that  I  am  aware  of. 

122.  Can  you  tell  us  whether  it  is  within  your 
knowledge  that  in  any  part  of  Germany,  or  in  Ger- 
many in  general,  the  practice  exists  universally  of 
boiling  milk  before  using  it? — Yes,  I  believe  it  is 
done  to  a  much  larger  extent  in  GJ-ermany  than  in 
this  country. 

123.  {Chairman^  Has  the  practice  been  resorted 
to  in  order  to  stop  the  disease  ?  —  No,  I  do  not 
think  so. 

124.  It  is  their  fashion  and  Avay  ? — -Yes,  nowadays 
they  sterilise  the  milk. 

125.  (Prof.  Burdon-Sanderson.)  In  what  part  of 
Germany  is  that  done?  —  In  Bavaria  and  in  other 
parts.  In  Bavaria,  particularly,  it  is  done  very 
largely. 

126.  The  practice  is  general  in  Bavaria? — Yes, 
and  also,  I  think,  in  Prussia.  I  have  been  informed 
that  Soxlett's  apparatus  is  used  largely,  and  in  that 
way  the  spread  of  infection  is  prevented. 

127.  Whenever  sour  milk  is  used,  is  it  not  almost 
necessary  that  it  should  have  been  boiled  — Yes. 

128.  {Prof.  Brown.)  Did  I  understand  you  to  say 
that  in  regard  to  one  of  the  specimens  of  meat  yoi.i 
employed  for  the  purpose  of  inoculation  you  had 
previously  made  an  examination,  and  found  th.it  it 
was  free  from  tuberculosis? — Yes,  three  or  four  parts 
were  examined  microscopically,  and  it  was  found  that 
there  was  an  absence  of  tubercidosis. 

129.  Nevertheless,  although  in  none  of  the  parts 
examined,  the  presence  of  tuberculosis  was  detected, 
upon  inoculation  tuberculosis  in  the  peritoneum  was 
produced  ? — Yes. 

130.  You  did  not  try  any  experiments  in  the  way 
of  feeding  ? — No ;  except  upon  two  dogs,  both  of  which 
are  alive  now,  and  very  well. 

131.  That  would  indicate  what  I  believe  is  an 
accepted  fact,  that  dogs  are  not  susceptible  to 
tuberculosis  ? — Y''es,  both  dogs  and  cats. 

132.  But  it  has  been  ascertained  that  the  majority 
of  animals  which  eat  materials  containing  tubercle 
will  become  infected  ? — Y''es. 

133.  Are  there  not  a  number  of  the  parts  of  animals 
whicli  are  eaten  besides  the  flesh  ? — Y'^es. 

134.  And  in  a  case  where  you  get  typical  deposits 
in  the  pleura  and  in  the  peritoneum,  the  heart  and 
liver,  and  the  ribs  of  beef  anti  mutton,  as  well  as 
the  diaphragm  and  flank,  all  become  dangerous  if  the 
food  is  taken  in  a  raw  state  ? — Certainly. 

135.  They  are  covered  more  or  less  by  membranes 
in  which  the  tubercle  is  present  ? — Yes,  and  the  meat 
ought  to  be  condemned. 

136.  The  membranes  of  the  pleura  and  peritoneum 
would  be  absent,  I  presume,  and  could  not  be  con- 
demned in  the  case  of  meat  sent  into  the  market  ? — 
Yes. 

137.  They  are  stripped  from  the  meat  ? — Yes. 
The  meat  is  ready  dressed  for  the  market,  and  I 
could  not,  in  the  instances  I  have  mentioned,  find 
any  trace  of  tuberculosis,  the  memlu'anes  which 
would  have  shown  the  tubercles  havinjr  been  stripped 
off. 

138.  But  they  would  not  strip  the  heart  ? — I  do  not 
think  that  a  butcher  would  offer  for  sale  a  heart  that 
was  infected  with  tuberculosis,  as  it  would  be  so 
evident. 

139.  Have  yon  noticed,  in  the  membranes  of  the 
heart,  tubercles  that  were  extremely  minulc — not 
larger  than  pins  heads — and  which  an  ordinary 
meat  inspector  might  not  recognise  as  tuberculo.-is  at; 
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Dr  all  ?— Yes,  I  have  seen  that,  and  probably  an  ordinary 
Dreschfeld.  meat  iuspector  would  not,  in  such  a  case  detect  the 

  existence  of  tubercles.     The  tubercles  which  I  have 
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the  animals,  upon  the  meat  of  which  I  expen- 
mented,  were  large,  and  easily  detected. 

140  That  would  be  so  in  some  cases,  bun  are  there 
not  parts  in  which  the  existence  of  tuberculosis  would 
escape  the  inspector  altogether;  and  if  so  woakl  not 
the  meat  be  sent  into  the  market,  and  be  sold  tor 
consumption? — Yes. 

141.  I  think  you  said  that  rabbits  will  not  eat 
flesh  ?— Yes,  I  think  so.  .         o  v 

142.  Have  you  ever  tried  the  experiment  .''—Yes, 
I  have  tried  it  in  the  laboratory. 

143  We  have,  in  practice,  for  years  past,  been  m 
the  habit  of  feeding  a  large  number  of  rabbits  and 
several  hundreds  have  been  fed  upon  flesh.  That  is 
not  your  experience  ?— My  experience  is  that  rabbits 
will  not  touch  flesh.  ,    «  . 

144  Probably  you  have  given  them  the  flesh  un- 
mixed it  with  anything  ?— We  have  mixed  it  Avith 
leaves,  but  the  rabbits  left  it.  -,  ,  , 

145  AVhen  it  is  mixed  with  oats  and  bran  they 
will  generally  eat  it,  so  long  as  it  is  fresh.  I  under- 
stand you  to  say,  that  in  order  to  prevent  or  to 
diminish  the  spread  of  tuberculosis  among  cattle,  you 
would  prevent  the  entrance  of  a  consumptive  person 
into  a  cowshed  ? — Yes. 

140.  One  mode  you  would  adopt  m  order  to  prevent 
the  spread  of  tuberculosis  among  cattle,  would  be  to 
prohibit  the  entrance  into  the  shed  of  a  consumptive 
milkman  ?— Yes,  because  it  is  probable  that  the 
attendance  of  a  consumptive  person  upon  the  cattle 
would  be  the  means  of  producing  tuberculosis  m  the 
animals  themselves. 

147.  That  would  not  be  the  only  danger,  would 
there  not  be  the  danger  of  transmitting  tuberculosis 
by  chickens  and  poultry,  which  are  allowed  to  run 
about  the  farm-yard  ?— No  doubt  there  is  the  same 
danger  there. 

148.  You  are,  of  course,  aware  that  poultry  are  very 
subject  to  this  disease  ?— Yes,  they  get  the  same 
tuberculosis  as  that  which  is  found  in  cattle  and 

.   man.  .  , 

149.  Have  you  tried  any  experiments  in  the  way  ot 
feeding  rabbits  or  other  animals  upon  tuberculous 
poultry  ?— No,  but  I  know  that  poultry  are  very 
prone  to  be  infected  by  the  disease. 

150.  Not  only  prone  to  it,  but  that  they  sometimes 
become  very  full  of  it  ? — Yes. 

151.  Suppose  that  we  had,  throughout  this  country, 
a  very  rigid  system  of  meat  inspection,  or  milk  control, 
should  we  not  still  be  open  to  the  risk  of  contracting 
tuberculosis  from  the  importation  of  meat  which 
comes  from  abroad,  already  dressed  ? — Yes,  certainly. 

152.  And  from  dairy  products,  such  as  butter  and 
cheese  ? — Yes. 

153.  Is  there  anything  you  can  suggest,  that  would 
enable  us  to  deal  with  that  difficulty  ?— No,  I  have 
not  paid  special  attention  to  the  matter. 

154.  {Chairman.)  You  have  already  said  that  you 
are  not  an  alarmist  upon  this  subject  ? — Yes. 

155.  {Prof.  Brotvn)  You  are  aware  that  tubercu- 
losis is  very  prevalent  indeed  among  cattle,  all  over 
the  known  world  ? — Yes. 

156.  {Dr.  Payne)  I  should  like  to  ask  you 
whether  you  think  that  localised  tuberculosis  in  cattle 
renders  the  meat  dangerous  ? — That  is  very  difficult  to 
say.  If  the  lungs  are  affected  that  would  be  simply 
local,  though  it  is  difficult  to  draw  an  exact  line 
between  local  and  general,  and  an  animal  may  die 
from  tuberculosis  where  the  lungs  alone  are  affected. _ 

157.  Is  your  opinion  founded  on  experience,  or 
upon  general  considerations  ? — I  may  say  that  it  is 
founded,  in  a  great  part,  upon  experience,  and  upon 
the  experiments  I  have  made,  and  partly  upon  the 
experiments  Avhich  Dr.  Bollinger  has  made  in  regard 
to  meat  which  looked  healthy.  No  doubt,  meat 
that  has  a  healthy  look  would  entail  the  minimum 
of  risk. 


158.  In  the  case  of  the  meat  which  you  examined 
you  had  not  previously  examined  the  carcases  upon 
which  you  made  your  experiments  ?— No. 

159.  Then  you  did  not  know  exactly  Avhat  the 
tubercular  disease  was? — No,  beyond  the  fact  that 
some  of  the  organs  were  aiJected. 

160.  Do  you  adrnit  that  the  animals  from  which 
your  samples  were  taken  may  have  died  of 
tuberculosis  ? — I  do  not  think  so,  as  all  the  animals 
were  slaughtered. 

161 .  And  if  that  was  the  case,  or  they  had  very 
nearly  died  in  an  advanced  stage  of  the  disease, 
would  it  not  be  easy  to  detect  the  existence  of 
tubercle  ? — Yes,  in  such  a  case  the  living  animal  would 
certainly  show  signs  of  tuberculosis.  The  animal 
would  be  emaciated  and  lean  looking. 

162.  In  the  case  of  an  emaciated  animal  being  sent 
into  the  market,  would  not  that  fact  alone  arouse  a 
suspicion,  and  probably  lead  to  the  animal  being  con- 
demned as  unwholesome  food  ?— Yes  ;  there  would  be 
no  difficulty  in  recognising  the  existence  of  the  disease 
in  such  a  case.  When  an  animal  becomes  emaciated, 
it  is  a  sign  that  it  is  suffering  from  disease. 

163.  Can  you  say  whether  in  animals  that  are  tuber- 
culous, they  are  generally  emaciated  or  not  ? — That 
is  not  invariably  the  case,  I  know  that  an  animal  may 
have  a  considerable  amount  of  tuberculosis  and  yet 
be  very  fat. 

164.  But  you  think  that  the  meat  of  an  animal 
which  has  a"  healthy  look,  notwithstanding  the  exis- 
tence of  tuberculosis  is  much  less  dangerous  than  the 
meat  of  another  animal  in  wliich  the  disease  is  readily 
detected  ? — Certainly. 

165.  Do  you  think  that  tuberculosis  in  man  is  the 
same  as  tuberculosis  in  cattle  ?— Yes,  I  do  ;  there  are 
morphological  differences,  but  I  think  that  they  are 
both  virtually  the  same. 

166.  Are  you  able  to  say  from  any  of  your  experi- 
ments, whether  those  parts  of  the  flesh  of  animals 
which  would  produce  tuberculosis  in  other  animals,  if 
such  animals  are  inoculated  with  them  would,  if  eaten, 
also  produce  tuberculosis  ?— Not  from  my  own  experi- 
ments, but  I  knoAV  from  experiments  of  others  that 
such  is  the  case.  I  have  not  tried  the  same  experiment 
in  reference  to  inoculation  from  poultry. 

167.  Do  you  think  that  tuberculosis  in  animals  may 
be  produced  from  associating  or  coming  in  contact 
with  persons  who  are  suffering  from  consumption  ? — 

Yes,  I  do.  r.  1  • 

168.  Are  you  aware  of  any  case  of  tuberculosis 
having  been  contracted  by  feeding  upon  the  meat  of 
animals  suffering  from  the  disease  ? — No,  I  am  not 
aware  that  there  is  any  authentic  instance  known  of 
a  man  having  contracted  tuberculosis  from  eating 
tuberculous  meat. 

169.  Have  you  made  any  experiments  on  animals 
to  ascertain  Avhether  the  disease  may  be  contracted 
from  sputa?— I  have  made  experiments  with  dried 
sputa,  but  for  a  different  purpose. 

170.  Do  you  think  there  has  been  anything  m  the 
appearance  of  the  morbid  anatomy  of  a  man  or  child 
dyino-  from  a  tuberculous  disease  which  would  suggest 
that  It  had  been  brought  about  by  eating  meat  in  which 
tubercle  was  present  ?— I  have  on  several  occasions 
seen  the  mesenteric  glands  affected  and  presenting  a 
marked  appearance  of  "  Pearl  disease,"  but  there  is 
great  difficulty  in  distinguishing  whether  or  not  these 
appearances  have  been  brought  about  by  eating 
tuberculous  meat.  i  , 

171.  You  have  sometimes  had  evidence  that  the 
tubercular  disease  has  begun  in  the  intestines  rather 


than  in  the  lungs  ? — Yes. 

172  Is  that  more  common  in  the  case  ot  children 
than  of  aduhs  ?— Certainly ;  much  more  common. 

173  Is  the  case  of  children  dying  of  tuberculous 
disease  which  has  begun  in  the  digestive  organs  com- 
paratively common  ?— Yes,  it  is  known  to  be  so. 

174.  Have  you  ever  known  a  dog  to  be  mtected 
with  tuberculosis  ? — Yes. 

175.  But  the  instances  are  rare  ?—l hey  are  not 
^together  rare,  St.  Bernard  dogs  have  very  frequently 
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died  of  tuberculosis.  I  have  known  of  four  such 
instances  Avhich  occurred  within  the  last  six  months. 

176.  You  do  not  think  that  experiments  upon  dogs 
are  as  conclusive  as  those  upon  other  animals  ? — 
Certainly  not. 

177.  -  Do  you  know  any  means  of  detecting  tuber- 
culous meat  by  sight,  without  examining  the  viscera  ? 
—No. 

178.  {Chairman.)  There  is  one  question  which  I 
wish  to  put  in  reference  to  the  first  portion  of  your 
evidence.  You  spoke  of  having  made  experiments  in 
10  cases.  In  all  those  10  cases  did  you  find  that  the 
intestines  were  infected  as  well  as  the  flesh  ? — No,  I 
only  saw  portions  of  the  flesh  and  portions  of  the 
organs. 

179.  Are  you  able  to  answer  the  question  whether 
the  disease  in  the  lungs  was  more  apparent  in  the  four 
cases  in  which  you  say  the  meat  was  flabby  and  bad 
than  in  the  other  cases  ? — Oh,  yes. 

180.  That  was  so  ? — Yes,  undoubtedly. 

181.  Then  you  would  say  that  in  the  four  cases  in 
which  the  meat  was  obviously  bad,  the  parts  submitted 
to  you  showed  a  more  advanced  stage  of  disease  than 
the  others  ? — Certainly. 

1 82.  You  are  able  to  say  distinctly,  that  that  was 
80  ? — Yes. 

183.  Although  the  inspector  had  tarred  them  all 
with  the  same  brush  ? — Yes. 

184.  {Prof.  Bur  don- Sanderson.)  In  the  two  cases 
in  which  the  meat  was  not  so  perceptably  bad,  what 
is  the  best  description  you  can  give  of  tlie  condition 
of  the  animals  ? — The  meat  looked  quite  healthy.  I 
did  not  see  the  organs  myself.  Both  the  lungs  and 
the  i^leur*  were  affected,  but  I  believe  that  there  was 
only  a  very  slight  infection  of  the  peritoneum. 

185.  In  the  whole  of  the  cases  were  the  lungs  and 
pleurae  more  or  less  infected  ?— Yes;  in  all  the  cases 
the  lungs  and  pleurae  were  infected,  but  the  rest  of 
the  samples  submitted  to  me  did  not  give  rise  to 
tuberculosis  in  the  animals  experimented  upon. 

186.  You  are  certain  that  there  were  tubercles? — 
Yes,  all  of  them  contained  tubercles. 

187.  Even  the  four  which  gave  no  results  ? — Yes, 
certainly. 

188.  In  regard  to  the  observations  you  made  in  the 
case  of  the  rabbits  which  you  had  inoculated  and  in 
which  you  found  the  existence  of  tuberculosis,  did  yoii 
make  a  microscopic  examination  ? — Yes,  a  microscopic 
examination  was  made  in  every  one  of  the  cases, 
and  every  piece  of  meat  experimented  upon  was  most 
carefully  examined. 

189.  And  in  every  positive  case  the  result  of  the 
examination  of  the  rabbit  was  to  show  the  existence 
of  tuberculosis  Yes,  in  every  case,  whilst  the  meat 
showed  no  tubercle. 

190.  {Chairman.)  May  we  assume,  as  a  matter  of 
certainty,  that  in  the  four  cases  in  which  the  meat 
was  obviously  bad  the  badness  was  due  to  tuberculous 
disease  and  not  to  anything  else  ? — ^Yes,  it  was  due 
simply  to  tuberculosis. 

191.  {Br.  Bucha,nan.)  Are  you  able  to  say  what 
proportion  of  consumptive  patients  show  advanced 
stages  of  consumption  in  the  intestines? — I  could  not 
state  the  number,  but  I  should  say  that  if  the  intestines 
of  persons  that  have  died  of  tuberculosis  are  carefully 
examined  there  are  a  good  many  cases  in  which  small 
tubercular  intestinal  ulcers  are  found.  In  all  the  meat 
which  I  examined  I  found  no  traces  of  tuberculous 
disease. 

191a.  Have  you  formed  any  opinion  as  to  the 
precedence,  in  point  of  time,  of  the  signs  of  disease  in 
the  lung  and  in  the  intestine  ? — The  result  of  my  ob- 
servation is  that  intestinal  lesion  comes  on  very  late  ; 
that  it  does  not  come  on  until  the  phthisis  is  far- 
advanced.  A  person  affected  with  tuberculosis  of  the 
lungs  would  swallow  a  portion  of  the  expectoration, 
and  in  this  way  the  tuberculosis  would  be  set  up  in 
the  intestine. 

192.  Do  I  understand  you  to  say  that  in  the  case 
of  a  large  proportion  of  consumptive  patients  the 
disease  began  to  make  itself  manifest  before  the 
respiratory  organs  were  attacked  ?— No,  I  should  say 


that  the  proportion  was  very  small  indeed.  In  most  Dr. 
of  the  cases  which  have  come  under  my  notice  the  Dresc 

intestines  have  been  only  secondarily  affected.    I  think   

that  in  most  cases  of  tuberculosis  the  lungs  would  be  ^ 
primarily  attacked. 

193.  Would  the  same  observation  apply  to  tuber- 
culous disease  in  a  child  ? — It  would  in  a  way.  The 
tubercular  virus  would  pass  through  the  mucous 
membranes  without  affecting  them. 

194.  {Chairman.)  Then,  are  you  prepared  to  say, 
as  a  consequence  of  the  examinations  you  have  made, 
that  consumption  does  not  proceed  from  what  a 
person  may  eat,  but  what  is  introduced  into  the 
system  in  some  other  way  ? — In  drinking  tuberculous 
milk,  the  milk  would  pass  through  the  intestines, 
Avhich  might  themselves  not  become  affected,  and  tu- 
bercles would,  in  that  case,  be  located  in  the  glands. 

195.  {Dr.  Buchanan?)  Can  that  occur  without 
finding  tuberculosis  in  the  digestive  organs  1 — Yes,  I 
think  so. 

196.  {Chairman.)  That  explanation  does  not 
altogether  answer  my  question,  which  is,  that  a  man 
may  eat  diseased  meat  and  yet  not  manifest  tuber- 
culosis in  the  lungs  ?-~I  think  that  a  person  may 
have  tuberculosis  in  the  lungs  arising  from  what  he 
may  have  eaten.  The  disease,  as  I  have  just  stated, 
in  passing  through  the  intestines,  may  have  become 
located  in  the  glands,  from  whence  the  system  would 
become  infected. 

197.  {Prof.  Bur  don- Sanderson.)  You  are  now 
pointing  to  the  mesenteric  glands  being  primarily 
affected — Yes. 

198.  {Dr.  Buchanan.)  Are  you  speaking  of  cases 
which  have  shown  tuberculosis  to  have  begun  in  the 
intestines,  or  of  tuberculosis  generally }  —  I  was 
speaking  principally  of  tuberculosis  in  children,  of 
cases  in  which  the  glands  have  been  found  to  be 
infected  while  the  intestines  were  healthy. 

199.  In  those  cases  you  have  found  the  indications 
you  have  described  before  the  disease  manifested  itself 
in  the  lungs  ?- — Yes,  the  lungs  remained  right  until 
the  end,  or  became  affected  only  late  in  the  disease. 

200.  Has  that  also  been  your  experience  in  j'egard 
to  adult  cases  ? — No,  in  adults  the  lungs  appear  to 
become  affected  primarily. 

201.  But  in  children  the  contrary  is  the  case 
Yes. 

202.  {  Chairman.)  Do  you  believe  that  consumption 
in  anything  like  an  appreciable  number  of  cases  pro- 
ceeds from  the  swallowing  of  poisonous  tuberculous 
matter  ? — No  ;  in  most  cases  it  appears  to  have  been 
produced  by  inlialation. 

203.  {Prof.  Burdon- Sanderson.)  When  you  say 
"in  most  cases,"  I  presume  yoxi  only  mean  in  most  of 
the  cases  in  which  it  has  been  acquired  at  all  ? — 
Quite  so. 

204.  Do  you  admit  that  the  per-centage  of  cases  in 
which  the  disease  is  acquired  is  very  small  ? — Not  so 
very  small. 

205.  As  a  general  rule,  tuberculosis  is  hereditary  7 
—Yes. 

206.  And,  in  a  small  number  of  cases  only,  it  is 
acquired  ?— I  should  say,  judging  from  my  experience, 
that  in  about  one  half  of  the  number  of  cases  whicli 
occur,  the  disease  is  acquired. 

207.  {Chairman.)  Does  that  remark  apply  to 
adults  or  only  to  children  ? — To  adults  as  well  as 
children. 

208.  Then  you  are  of  opinion  that,  in  most  cases,  it  • 
is  caught  like  typhoid  ? — This  is  shown  by  the  large 
proportion  of  healed  phthisis — so  called — which  we 
find  in  old  people.  Dr.  Harris,  assistant  in  the  Patho- 
logical Department,  has  made  an  analysis  of  the  pro- 
portion of  healed  phthisis  found  in  persons  that  have 
died  from  other  diseases,  and  this  proportion  reaches 

a  very  high  degree  with  advancing  age,  so  that  of 
persons  who  die  between  60  and  70  the  proportion  is 
something  like  80  or  90  per  cent. 

209.  Suppose  that  you  do  catch  it  from  inhaling 
someJiing,  is  there  any  source  from  which  you  can 
get  it  except  milk  and  meat  ? — Certainly ;  the  poison 
may  be  inhaled  from  dry  expectoration. 

A  4 
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Dr.  210.  But  that  is  practically  the  same  thins  ?— A 

reschfeld.  large  proportion  of  cases  have  arisen  from  inhalation. 

  211.  {JDr.  Buchanan.)  Independently  of  the  lungs 

having  been  primarily  affected  ?— That  may  be  pos- 


sible, for  the  virus  may  be  inhaled,  pass  through  the 
lungs  without  affecting  them,  and  be  located,  say,  in 
the  lymphatic  glands  at  the  root  of  the  lungs  (intra- 
thoracic glands). 


DIAGRAM. 

Showing  Dr.  Julius  Dbeschfeld's  Eestjlts  from  Inoculations  into  the  Pekitoneal  Cavity  of  Rabbits  of  Meat  taken 

from  vabious  Soukces. 


A. 

B. 

EXPEEIMBNTS. 

CONTEOL  EXPEEIMENTS. 

With  meat  taken  from  animals  having  tubercular  disease  in 

With  meat  taken  from  healthy  animals. 

their  lungs  and  in  other  organs. 

The  rabbits  for  Experiments  (A)  and  Control  Experiments  (B)  were  all  kept  under  identical  conditions  of  life. 


llabbits  inoculated  with  meat  obviously  unfit  for  food 
All  developed  tuberculosis  in  3  to  5  weeks 


Kabbits.inoculated  with  meat  of  questionable 
appearance. 

Developed  tuberculosis  in  2  or  3  months 


3. 

Rabbits  inoculated  with  meat  of  quite  good 
appearance. 

One  developed  tuberculosis  in  2|  months,  the  others 
remained  well  -  -  "  " 


6  developed  tuberculosis. 
4  remained  well. 
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Three  rabbits  inoculated  with  healthy  meat  remained  well; 
they  were  killed  3  months  after  inocidation,  and  no  trace 
of  tubercle  or  any  disease  was  found. 


The  witness  withdrew. 
Adjourned  until  Friday,  October  I7th. 


FIFTH  MEETING. 


Dr.  G. 
Woodhead. 


7,  Whitehall  Place^  S.W.,  Friday,  October  17th,  1890. 


Professor  G.  T.  Brown,  C.B 
Dr.  Gr.  Buchanan,  F.R.S. 


PKBSENT  : 

The  Right  Hon.  the  LORD  BASING,  presiding. 

Dr.  J.  F.  Payne. 

Professor  J.  B.  Sanderson,  F.R.S. 

Mr.  Leopold  Hudson,  Secretarp. 


Dr  German  Sims  Woodhead,  F.R.C.P.,  Edinburgh;  F.R.S.E. ;  Director  of  the  Laboratories  of  the  Conjoint 
Dr.^bERMAN  ^i^sj^.^.^^  .^^  tl^,  Colleges  of  Physicians  and  Surgeons. 


:.212.  (Chairman.)  Will  you  be  so  good.  Dr.  Wood- 
head  OS  to  describe  your  position  and  the  appoint- 
ments which  you  hold?— Do  you  mean  my  present 

^°2T3  ^Yes  ?  I  am  director  of  the  research  labora- 

>tGTies  "of  the  Colleges  of  Physicians  and  Surgeons. 

214.  Of  London?— Yes. 

215.  How  long  have  you  held  that  office  ?— About 
'five  months. 

216.  We  should  be  glad  to  know  what  were  your 
previous  qualifications  for  lliat  very  important  post? 
—I  Avas  director  of  the  research  laboratory  in  the 
College  of  Physicians  in  Edinburgh. 

217.  Did  you  occupy  that  position  for  some  time 
—Yes,  for  three  years :  J  was  also  research  scholar 
■  of  the   Hon.  the    Grocers'   Company  of  London, 


pathologist  to  the  .  Royal  Infirmary  and  Royal  Hos- 
pital for  Sick  Children,  Edinburgh,  and  assistant  to 
the  Professor  of  Pathology  in  the  University  of 
Edinburgh.  . 

218.  I  understand  that  your  attention  has  been 
directed  for  some  years,  to  subjects  akin  to  those 
which  are  being  dealt  with  by  this  Commission  ?— 

It  has.  ,  .  .  - 

219.  Before  I  go  through  the  precis  ot  evidence 
which  you  propose  to  give  to  us,  I  should  like  to  state 
what  our  object  is  in  examining  you.  We  are  desirous 

of  ascertaining  from  you,  as  an  expert,  what  your  ^ 
view  is  of  the  present  position  of  the  subject  into  ^"^^ 
which  we  have  been  appointed  to  inquire,  namely, 
the  point  at  which  we  have  arrived  as  to  the  connec- 
tion between  tuberculosis  in  animals  and  consumption 
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in  man  ;  and  wliether  you  have  anyUiing  to  urge 
upon  us,  derived  from  your  own  experience  and 
thought,  as  to  the  view  we  ought  to  take,  if  any,  with 
the  object  of  enabhng  us  better  to  answer  the  inquiry 
which  the  Government  has  entrusted  to  us  as  a  Com- 
mission, namely,  "  Wliat  is  the  effect,  if  any,  of  food 
"  derived  from  tuberculous  animals  on  human  health  ; 
"  and,  if  prejudicial,  what  are  the  circumstances  and 
"  conditions  with  regard  to  the  tuberculosis  in  the 
"  animal  which  produce  that  effect  upon  man  ? " 
Before  I  come  to  your  evidence  let  me  put  one  ques- 
tion to  you.  Do  you  consider  that  any  satisfactory 
or  decided  standpoint  has  been  arrived  at  in  regard  to 
the  question  which  wo  have  before  us  in  connexion 
with  animal  tuberculosis  and  consumption  as  it  affects 
mankind  ? — Do  you  mean  as  to  the  identity  of  the 
disease  ? 

220.  Yes  ? — I  do  not  think  that  there  is  any  dis- 
tinction to  be  drawn  between  tuberculosis  in  animals 
and  tuberculosis  in  man  ;  but  as  to  the  proof  of  the 
mode  of  transmission  I  think  that  we  have  not  yet 
sufficient  evidence. 

221.  Do  you  think  that  we  have  any  evidence  as  to 
a  connexion  between  the  two  ?— Yes,  1  certainly 
think  that  we  have. 

222.  But  in  regard  to  the  mode  of  commanication 
the  evidence  is  niH — Yes,  that  is  my  opinion. 

223.  When  you  say  "  evidence,"  clo  you  mean  con- 
clusive evidence  ? — I  mean  evidence  that  is  conclu- 
sive to  my  mind,  and  also  conclusive  to  the  minds  of 
a  great  number  of  other  persons  who  have  paid 
attention  to  the  subject. 

224.  Of  course  I  was  accepting  what  you  know  to 
have  been  laid  befoi-e  persons  of  authority  and  experi- 
ence, and  ascertained  by  inquiry.  Taking  all  that 
into  consideration,  you  say  there  is  satisfactory 
evidence  that  there  is  a  connexion  ? — Yes. 

225.  There  is  a  connexion  between  the  two  diseases  ? 
—Yes. 

226.  {Prof.  Sanderson)  Do  you  say  identity  or 
connexion  ? — I  should  say  identity. 

227.  {Chairman.)  Identity  ? — Yes. 

228.  But  not  as  to  the  mode  of  contracting  the 
disease  on  the  part  of  either  class  ?  You  say  that 
there  is  a  simi'arity  between  the  disease  in  both 
classes,  and  that  it  is  marked  ? — Yen,  in  regard  to 
both  classes  ;  but  I  do  not  think  that  the  evidence  is 
absolutely  conclusive  as  yet. 

229.  At  present  you  have  not  got  that  upon  the 
evidence  you  desire  to  put  before  us  ? — No. 

230.  Then  m&j  I  ask  you  if  you  have  any  sugges- 
tions upon  that  point  which  you  would  like  to  submit 
to  the  Commission  ? — Yes,  I  should  like  to  say  a  word 
or  two  upon  the  subject. 

231.  Before  we  go  further,  I  wish  to  call  your 
attention  to  the  fact  that  this  is  an  inquiry  into  two 
branches  of  the  question — tuberculosis  as  conveyed  by 
meat,  and  tuberculosis  as  conveyed  by  milk.  You  will 
appreciate  the  distinction  ? — Yes,  I  quite  under- 
stand. 

232.  Then,  if  you  please,  let  us  begin  with  the 
latter.  Has  your  attention  been  called  particularly  to 
the  question  of  ill-health  in  children,  or,  indeed,  in  any 
human  being  whose  health  has  been  affected  in  this 
particular  way  through  the  agency  of  milk  ? — Yes,  my 
attention  has  been  specially  drawn  to  the  subject  in 
connexion  with  the  disease  in  children  ;  I  mean  tuber- 
culosis in  children.  .1  have  made  a  considerable  number 
of  examinations  in  regard  to  tuberculosis  in  children. 
In  attempting  to  trace  the  disease  from  the  alimentary 
canal  to  other  parts  of  the  body.  I  have  examined  a 
very  large  number  of  cases  of  tuberculosis — probably 
about  120  in  all.  I  may  say  that  in  a  very  large 
number  of  those  cases  the  disease  appeared  to  have 
commenced  in  the  alimentary  tract,  either  directly  in 
connexion  with  the  intestines  themselves,  or  in  the 
glands  connected  with  the  intestines. 

'  233.  The  disease  which  you  are  referring  to  as  that 
which  affects  children  is,  I  presume,  that  which  is 
ordinarily  known  as  consumption,  the  seat  of  which  is 
supposed  to  be  in  the  lungs,  and  which  is  more  properly 
e  64140. 


called,  in  the  case  of  children,  tabes  mcsentcrica  ? —  Br.  G.  S. 
It  is.  Woodhead. 

234.  That  is,  I  imagine,  a  disease  of  a  similar  kind,  Oct~1890 
which  affects  the  alimentary  glands  ? — Yes.  

234a.  That  is  the  disease  you  refer  to  ?-  -Yes. 

235.  Have  you  found  any  connexion  between  tuber- 
culous milk  and  tuberculosis  in  cows  and  in  the 
presence  of  this  disease  in  children.  In  the  analyses 
you  have  made  have  you  found  any  connexion  between 
the  two  ? — Yes,  my  attention  was  drawn  to  the 
subject  by  the  experiments  of  Professor  Bang  in 
Copenhagen,  as  explained  at  the  International  Congress 
which  was  held  in  the  year  1884, 1  think.  Professor 
Bang  produced  a  number  of  specimens  of  milk  obtained 
from  tuberculous  cattle,  and  he  was  able  to  demonstrate 
that  they  contained  a  large  number  of  tubercle  bacilli. 

238.  That  was  at  Copenhagen — Yes. 

237.  At  the  International  Congress  ? — Y''es.  It  was 
there  that  the  first  important  observations  were  made 
on  the  subject,  and,  upon  that  occasion.  Professor  Bang 
demonstrated  the  existence  of  tubercle  bacilli  in  several 
specimens  of  milk  that  were  exhibited  He  drew 
attention  to  the  nature  of  the  disease  in  the  udder  of 
the  cows  which  had  furnished  the  supply  of  milk.  It 
was  found  to  be  tuberculosis.  Subsequently  I  ex- 
amined a  number  of  cattle  in  Edinburgh.  I  had  been 
appointed  to  the  Grrocers'  Company  Research  Scholar- 
ship, and  I,  along  with  Professor  McFadyean,  examined 
a  number  of  cattle,  and  we  demonstrated  the  existence 
of  tuberculosis  in  a  certain  proportion  of  the  cattle 
which  supplied  milk  by  finding  tubercle  bacilli  in  the 
milk. 

238.  Can  you  say  whether  the  people  who  wore  in 
the  habit  of  using  the  milk  you  speak  of  were  con- 
sumptive beyond  the  average  ?  Were  you  able  to 
identify  those  who  used  it  in  any  way  ? — No,  we  could 
not  do  that ;  at  the  time  we  made  our  examination  v/e 
did  not  know  to  whom  the  milk  was  supplied.  Our 
inquiry  had  reference  to  the  general  question  whether 
tubercle  bacilli  could  be  found  in  the  milk  which  was 
supplied  from  particular  dairies. 

239.  Did  you  not  make  it  a  point  of  your  inquiry 
under  the  circumstances  to  ascertain  whether  a 
disease  of  this  kind  was  specially  prevalent  in  Edin- 
burgh ? — Well,  we  believed  that  the  .same  conditions 
existed  in  every  town  in  the  kingdom,  and  that  they 
had  been  going  on  for  some  time. 

240.  To  what  class  of  society  do  you  particularly 
allude  as  being  principally  affected  by  this  tuberculous 
milk  ? — My  observations  apply  mainly  to  children  of 
a  weakly  condition. 

241.  Do  you  mean  children  of  the  poor? — Yes. 

242.  Unhealthy  children  ?— I  mean  children  of  a 
weakly  condition  who  had  temporary  disease  of  the 
alimentary  canal,  and  who,  under  such  conditions 
were  likely  to  be  affected  by  the  ingestion  of  milk 
of  this  kind — milk  containing  these  organisms.  The 
only  opportunity  I  had  of  examining  the  children  was 
in  the  case  of  sick  children  in  the  hospital.  Of  course 
they  were  children  which  belonged  to  tlie  lower 
classes. 

243.  Is  it  the  result  of  your  experience  that  the 
children  of  the  lower  classes  in  this  country  are  those 
which  consume  most  milk? — No,  but  they  are 
children  who  are  in  a  condition  to  be  more  easily 
affected  than  the  children  of  other  classes. 

243a.  As  a  matter  of  fact,  is  not  the  reverse  rather 
the  case,  that  the  children  of  the  poorer  classes  are 
lamentably  and  notoriously  deficient  in  their  milk 
supply  ? — That  no  doubt  is  so,  but  they  get  the  same 
milk  as  that  which  is  given  to  other  children.  When 
I  say  that  the  taking  of  tuberculous  milk  is  the  cause 
of  disease  in  children  I  do  not  mean  to  say  that  it  is  the 
cause  of  tuberculous  disease  in  a  thoroughly  healthy 
child.  AVhat  I  mean  is  that  milk  passing  through  the 
alimentary  tract  at  a  time  when  the  constitution  of  the 
child  may  have  been  temporarily  weakened  or  affected, 
or  when  the  alimentary  tract  itself  is  out  of  order, 
perhaps  only  temporarily,  may  produce  disease  ;  and 
that  under  suqL(  cpnditions  tuberculous  infection  may 
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JJr.  G.  S.      tiike  place.    It  was  in  this  class  of  children  that  we 

Woodhead.     found  the  large  proportion  of  cases. 

7  0^£9C        244  Then  will  yon  go  so  far  as  to  say,  as  the  result 

 i        ■    of  your  experience,  that  infection  from  what  may 

properly  be  called  tuberculous  milk  is  only  to  be 
apprehended  in  the  case  of  children  who  are  pre- 
disposed to  disease  ?— Yes  ;  predisposed  either  tem- 
porarily or  permanently. 

245.  Then  I  take  it  that  you  do  not  view  with  any 
alarm  the  general  use  of  milk  throughout  the  kingdom, 
although  you  are  aware  that  a  number  of  the  cows 
from  which  it  is  supplied  may  be  infected  with  tuber- 
culosis ?— I  do  view  it  with  great  alarm,  as  I  know 
that  such  milk  is  being  supplied  to  children  who  are 
not  in  a  sound  state  of  health. 

246.  We  all  know  that  (here  is  a  great  infantile 
morta,lity  in  this  country  in  our  large  towns?  Yon 
are  of  course  aware  of  that  factP—I  am. 

247.  Then  do  you  go  as  far  as  to  say  that  the 
condition  of  the  milk  supphed  to  children  has  nothing 
to  do  with  that  ? — I  have  no  doubt  that  it  is  a  most 
important  element,  an  element  which  ought  to  be 
taken  into  most  serious  consideration. 

248.  I  may  probably  be  labouring  under  a  delusion, 
but  I  have  been  induced  to  believe  that  the  reason 
these  children  die  so  rapidly,  and  present  such  a 
fearful  rate  of  mortality,  is  not  the  use  of  milk  as 
food,  but  rather  the  want  of  it  ? — No  doubt  some  of 
the  excessive  mortality  is  due  to  the  want  of  good 
milk,  but  it  is  also  due  in  a  very  large  proportion  of 
deaths  among  young  children  to  the  ingestion  _  of 
material  containing  in  some  form  or  other  that  which 
is  injurious  to  badly-nourished  children,  especially 
Avhen  the  alimentary  tract  is  not  in  good  working 
order.  In  such  cases,  if  Uihcrcle  bacilli  are  in  the 
milk  supplied,  it  may  be  the  moans  of  infecting  them 
with  tuberculosis.  'Eutwhat  I  say  is  that  if  a  pre- 
disposition to  tuberculosis  were  not  there  a  large 
number  of  children  who  partake  of  tuberculous  milk 
would  be  spared  from  infection. 

249.  Do  you  draw  any  distinction  between  the  use 
of  milk  and  the  use  of  butter  made  from  milk  ? — 
Well,  I  have  not  had  an  opportunity  of  studying  that 
point  personally,  but  I  have  seen  Dr.  Bang's  results. 
Kabbits  ied  with  butter  made  from  tuberculous  milk 
were,  in  a  certain  proportion  of  the  cases,  infected. 

250.  But  I  am  talking  of  mankind,  and  I  want  to 
know  if  there  is  any  perceptible  difference  in  the  way 
in  which  children  belonging  to  different  classes  of 
society  are  affected.  In  the  first  place,  the  children 
of  the  poor  would  not  to  any  large  extent  get  butter 
at  all,  at  any  i-ate,  at  the  age  Avhen  they  appear  to 
be  mostly  aiffected  by  tuberculosis? — All  I  can  say 
is,  that  I  think  in  the  case  of  butter,  the  danger 
is  certainly  less  than  in  the  case  of  milk.  In  most 
cases  the  butter  would  only  be  taken  in  conjunction 
with  other  solid  matter. 

251.  Are  we  to  understand  that  in  your  experience 
you  have  examined  cases  in  which  it  has  been  possible 
to  trace  disease  through  the  use  of  milk? — No,  I 
could  not  say  that. 

252.  Yon  may  argue,  as  you  have  tmdoubtedly  a 
right  to  do,  that  that  must  be  the  consequence, 
judging  from  the  general  information  you  have  got, 
and  your  examination  of  the  milk  submitted  to  you  ? 
— In  the  case  of  a  human  subject  it  is  impossible  to 
get  direct  evidence,  because,  as  a  rule,  it  would  be 
found  that  the  moment  tuberculous  milk  was  dis- 
covered the  supply  would  be  at  once  cut  off.  It 
would,  therefore,  be  impossible  to  carry  out  any 
connected  series  of  experiments. 

253.  I  do  not  know  what  the  state  of  things  is  now, 
but  I  believe  that  in  times  past  the  registrars  in  their 
returns  gave  the  cause  of  the  mortality  ? — That  is  the 
case  now,  where  the  cause  is  ascertained. 

254.  Cannot  the  doctors  in  the  great  majority  of 
cases  trace  the  connexion  bet'.sreen  disease  among 
children  and  the  use  of  milk  of  a  dangerous  character  ? 
— I  think  it  might  be  done  if  it  were  Be|;  about 
systematically^. 


255.  Let  me  go  back  to  what  I  was  suggesting  just 
now.  Is  it  not  the  fact  that  the  doctors  if  thsy  were 
iisked  would  say  that  many  of  the  children  are  thus 
infected  because  they  do  not  get  proper  food,  and  are 
fed  upon  articles,  in  lieu  of  milk,  the  use  of  Avhich  is 
condemned.  For  example,  is  that  not  the  case  in  the 
town  of  Leicester  ? — Some  persons  would  say  that  that 
was  the  actual  cause  of  disease,  Avhile  others  would 
say  that  it  was  the  intermediate  cause. 

256.  Apart  from  your  experience,  are  you  prepared 
to  lay  down  the  proposition  that  the  use  of  tuberculous 
milk  is  a  great  cause  of  infantile  disease  and  mortality, 
particularly  where  the  results  are  shown  in  a  gradual 
wasting  away? — Certainly. 

257.  You  have  no  doubt  that  that  is  so  ? — None. 

258.  You  have  not  been  able  to  prove  it  by  experi- 
ments ? — I  have  not. 

259.  Not  by  actual  experiments  ? — No,  the  history 
of  most  of  the  cases  is  very  obscure.  The  children 
belong  to  a  class  of  society  who  do  not,  as  a  rule,  take 
the  greatest  care  of  their  children.  They  pay  very 
little  attention  to  what  is  given  to  the  child,  or 
what  the  condition  of  the  child  is  as  to  its  general 
health.  It  is  very  difficult  to  get  rehable  information 
upon  such  a  point  as  that. 

260.  Let  me  now  ask  you  a  general  question  trpon 
the  second  of  the  two  points  I  mentioned.  Let  me  direct 
your  attention  to  the  use  of  tuberculous  meat.  What, 
in  your  opinion,  is  the  effect  upon  a  human  being  of 
eating  meat  from  an  aninial  which  has  been  infected 
with  tuberculosis  ? — That  is  a  case  in  which,  I  think, 
we  have  not  nearly  such  strong  evidence  as  in  the  case 
of  the  effect  which  may  be  produced  in  young  children 
by  taking  tuberculous  milk.  At  the  same  time,  I 
think  that  evidence  in  the  same  direction  has  been 
gradually  accumulating.  There  is,  however-,  no  direct 
evidence  that  there  is  a  positive  connexion  between 
tuberculosis  in  a  human  being  and  the  eating  of  tuber- 
culous meat.  I  presume  that  you  are  speaking  of  the 
conveying  of  disease  from  the  eating  of  tuberculous 
meat,  from  the  animal  to  man.  There  are,  no  doubt 
cases  where  the  viscera  and  the  internal  organs  are 
affected,  by  which  tuberculosis  can  be  pi'oduced  by 
inoculation  or  by  the  ingestion  of  this  tuberculous 
matter.  The  experiments  which  have  been  made  arc 
very  contradictory  in  regard  to  the  effect  produced  by 
the  actual  juice  of  infected  meat.  But  I  think  that 
positive  evidence  is  accumulating.  A  number  of  experi- 
ments have  been  tried,  particularly  in  France,  with  the 
view  of  proving  or  disproving  the  fact  that  the  juice  of 
meat  not  obviously  tuberculous  itself,  but  taken  from 
animals  in  which  the  viscera  are  tuberculous,  when 
inoculated  into  animals  may  give  rise  to  a  tuberculous 
infection.  The  earlier  experiments  were  said  to  prove 
that  there  was  a  connexion  between  the  two,  whilst  other 
experiments  have  been  made  more  recently  from  which 
it  is  said  that  it  is  impossible  to  establish  the  connexion. 
It  is  contended  that  it  is  impossible  to  produce  tuber- 
culosis with  any  degree  of  certainty  from,  inoculation, 
or,  at  any  rate,  from  ingestion  of  the  meat  of  a  tuber- 
culous cow.  A  different  result  was  arrived  at  in 
another  series  of  experiments.  It  was  found  that  the 
juice  taken  from  the  flesh  of  tuberculous  animals,  or 
from  a  human  subject  who  had  been  infected  with 
tuberculosis,  as  established  hj  &  jjost-mortem  examina- 
tion, has  actually  produced  tuberculosis  in  rabbits. 

261.  We  have  heard  all  about  that,  and  perhaps 
there  is  no  necessity  for  going  over  the  point  again. 
It  is,  I  believe,  generally  admitted  to  be  the  fact  ? — 
By  many,  though  some  deny  this. 

262.  1  gather  from  what  you  told  us  just  now, 
that  you  think  there  is  a  wide  step  between  producing 
this  disease  by  means  of  inoculation  and  the  assump- 
tion that  the  same  disease  is  to  be  produced  by  the 
use  of  flesh  in  the  form,  of  food  ? — Certainly,  ttiat  is 
my  opinion. 

263.  Particularly  in  regard  to  the  fact  that  the 
flesh  made  use  of  as  food  is  probably  cooked  ?— The 
meat  may  not  be  thoroughly  cooked.  Very  frequently 
the  centre  of  a  joint  of  meat  served  up  foj-  food  has 
not  been  subjected  to  a  sufficiently  high  temperature 
to  destroy  the  tubercle  bacilli. 
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264.  Wc  know  that  iii  tliis  country  meat  is  some- 
times eaten  underdone,  but  practically  speaking,  the 
cooking  has  a  tendency  to  get  rid  of  the  risk  ? — ■ 
Certainly. 

265.  It  would  in  most  cases  remove  any  danger  of 
infection  from  tuberculosis.  It  would  prevent  inocu- 
lation from  a  tuberlcuous  animal  ? — Yes,  but  we  can 
only  argue  from  the  evidence  before  us.  In  the  case 
of  "milk,  tuberculosis  has  certainly  been  produced  by 
its  being  taken  into  the  alimentary  canal. 

266.  But  the  use  of  milk  is  continuous  from  day  to 
day.  Frequently  it  is  the  only  food  of  the  child,  and 
we  may  assume  that  a  cow  goes  on  giving  milk  from 
day  to  day,  and  from  month  to  month,  whereas  the  use 
of  meat  varies.  It  does  not  follow  that  all  meat  is 
infected  because  one  unimal  is  found  to  be  infected. 
Does  not  that  remove  the  risk  in  the  one  case  as  com- 
pared with  the  other? — It  is  not  necessary  that  a 
patient '  should  consume  tuberculous  meat  for  any 
length  of  time  in  order  that  he  may  become  infected 
with  tuberculosis.  He  might  eat  a  suflaciently  large 
quantity  of  tuberculous  moat,  containing  tubercle 
bacilli,  at  one  meal  to  induce  tubevculosis. 

267.  Then,  generally,  speaking,  the  digestive  oi'gans 
can  be  made  the  medium,  through  the  consumption  of 
meat,  to  convey  infection  in  the  same  way  as  the  con- 
sumption of  milk  ? — I  think  so. 

268.  But  there  is  a  great  diflerence  between  the 
two,  I  apprehend  ? — No,  I  think  not. 

269.  I  am  not  speaking  professionally,  but  simply 
in  a  popular  way,  and  I  would  ask  if  you  Avould  not 
select  a  more  effective  material  for  entering  into  the 
system  than  meat? — ISTot  necessarily.  Meat  may 
contain  only  a  small  number  of  tubercle  bacilli,  while 
milk  may  contain  a  very  large  number  ;  or  the  state 
of  things  may  be  reversed. 

270.  At  all  events,  I  understand  you  to  say  that  it 
is  a  long  step  from  inoculation  by  ihe  direct  introduc- 
tion of  diseased  matter  under  the  skin  or  the  llesh  of 
iin  animal  to  assume  that  in  the  ordinary  process  of 
eating  and  digestion  a  similar  risk  of  infection  may  be 
incurred  ? — Certainly.  The  process  of  inoculation  is 
merely  used  as  a  means  of  proving  the  presence  of  an 
infective  agent. 

271.  I  understand  that  in  Copenhagen  the  autho- 
rities have  taken  steps  very  much  in  advance  of  any 
that  we  have  taken  ? — Yes,  that  is  so. 

272.  Do  you  think  that  the  steps  they  have  taken 
are  reasonable  ? — Yes,  I  do  think  so. 

273.  Do  you  know  anything  about  the  present 
mode  of  operations  in  Copenhageti  in  this  respect  ? — 
Yes. 

274.  Will  you  kindly  explain  to  us  what  they  are  ? 
— I  was  there  in  the  August  before  lasc,  and  I  spent  a 
considerable  amount  of  time  in  visiting  the  slaughter- 
houses both  by  day  and  by  night. 

275.  Will  you  state,  as  clearly  as  possible,  what 
the  plan  pursued  in  Copenhagen  is  ? — The  assistant 
inspector  goes  round  and  inspects  every  animal  that 
is  slaughtered. 

276.  In  the  kingdom  ? — No,  only  the  animals  that 
come  into  Copenhagen, 

277.  Copenhagen  only  ? — Yes. 

278.  It  is  a  system  of  inspection  that  takes  place 
in  Copenhagen  and  applies  to  Copenhagen  only  ? — 
Yes. 

279.  What  is  the  practice  ? — The  meat  is  placed 
under  two  classes.  Arrangements  are  made  by  the 
inspectors  for  two  distinct  categories  of  meat.  First 
of  all  there  is  the  meat  which  is  killed  in  Copenhagen 
itself  and  in  the  second  place  there  is  the  meat  killed 
outside  Copenhagen  and  brought  into  the  city  for 
consumption.  In  regard  to  the  cattle  which  are  killed 
in  Copenhagen  the  inspector  goes  round  and  carefully 
examines  every  carcase,  in  order  to  discover,  if  possible, 
whether  there  is  tiny  trace  of  disease  of  any  kind  in  it. 
Any  animal  that  is  suspected  of  having  been  diseased 
during  life  or  that  shows  signs  of  disease  alter  death 
is  set  aside  and  an  inspector  gM(3s  round  and  examines 
the  whole  of  the  carcase  in  the  slaughter-house;  any 
animal  that  is  ibund  to  ha\('  lieeu  infected  with  tuber- 
culosis is  examined  thoroughly.    The  bodies  are  cut 


up  and  carefully  inspeoted  in  order  to  discover  any  Dr.  G.  S. 
trace  of  tubercle.    The  glands  are  examined :  the  Woodticnd. 

pleura,  the  peritoneum,  the  chest,  the  abdomen  and   

intestines.  Every  organ  is  examined  separately.  If  '  ^'^ 
general  tuberculosis  is  found  to  exist  the  wiiole  of 
the  body  is  condemned — that  is  to  say,  if  there  are 
traces  of  disease  in  more  than  one  or  two  portions  of  the 
carcase.  In  that  case  the  whole  of  the  animal  is  con- 
demned, and  it  is  boiled  down  for  the  fat  which  may  be 
contained  in  it,  which  is  used,  I  think,  in  the  manu- 
facture of  soap,  but  no  part  is  allowed  to  he  sold  for 
consumption  as  food.  If  it  should  ap])ear  that  the  animal 
has  only  becJi  partly  infected,  that  it  is  local  tuber- 
culosis only,  ajid  that  the  walls  of  the  serous  cavities 
and  most  of  the  organs  of  the  body  are  not  affected, 
it  is  kept  for  further  inspection.  The  inspectors  then 
confer  with  one  another  in  regard  to  what  ought  to  be 
done  Avith  the  carcase,  whether  the  whole  of  the 
animal  should  be  condemned  or  whether  certain  por- 
tions of  it  should  be  allowed  to  pass  and  be  sold  for 
food.  If  they  find  evidence  of  the  rapid  spread  of 
tuberculosis,  even  although  the  disease  be  apparently 
localised,  the  whole  of  the  carcase  is  condemned. 
But  if  the  tuberculjus  region  is  eonlined  to  one 
point  only — the  lungs,  for  instance — to  a  single  organ, 
and  the  walls  of  the  thorax,  the  chesi,  and  abdomen 
are  unaffected,  they  allow  those  portions  of  the  animal 
which  are  not  affected  to  be  consumed.  Sometimes 
the  inspectors  condemn  only  the  parts  aijout  the  chest; 
sometimes  tiie  parts  about  the  loins ;  in  that  case,  if 
they  find  that  the  disease  is  localised,  they  may 
eventually  allow  the  limbs  to  be  sold  for  consumption 
as  food.  1  may  tell  you,  however,  that  the  inspectors 
think  that  this  is  a  mistake.  They  say  that  if  they 
had  the  power,  they  would  condemn  the  entire  carcase, 
and  they  are  desirous  of  getting  increased  power 
in  regard  to  condemnation. 

2S0.  Although  they  are  at  present  prohibited  from 
condemning  every  animal  that  is  only  slightly  in- 
fected, they  would,  if  permitted  by  law,  destroy  the 
whole  ? — Precisely  so. 

281.  How  do  you  know  that  that  is  the  view  of 
the  inspectors  in  Copenhagen  ? — I  spoke  to  one  of  the 
principal  inspectors.  Dr.  Rasmussen,  on  the  subject, 
and  he  informed  me  that  that  was  the  case. 

282.  Are  they  controlled  in  their  proceedings  by 
the  authority  of  an  Act  of  Parliament  ? — Yes. 

283.  And  is  it  the  fact  that  no  meat  is  sold  for  con- 
sumption except  under  their  directions  ? — Absolutely 
none. 

284.  You  say  that  the  action  of  the  inspectors  is 
confined  to  Copenhagen? — Yes,  to  animals  killed 
inside  Copenhagen,  or  to  the  meat  brought  in  for 
consumption  from  outside. 

285.  Are  these  regulations  submitted  to  without 
objection  by  the  population  ? — Yes,  they  appear  to 
submit  to  them  most  willingly. 

286.  Are  you  aware  whether  the  owners  of  the 
cattle,  whether  jiroducers  or  purchasers,  have  sub- 
mitted without  reluctance  to  the  inspection  and  to  the 
conditions  imposed  by  the  inspectors  ? — The  present 
system  of  inspection  was  instituted  in  January  ]  888, 
but  since  1885  there  have  been  15  slaughtering  ceils, 
which  might  be  hired  by  any  butcher,  but  it  was 
entirely  at  his  own  option.  If  these  cells  were  used 
the  meat  had  to  be  inspected  and  stamped.  These 
cells  were  always  sought  after,  as  the  butchers 
considered  that  the  stamp  gave  their  wares  a  good 
name  with  the  public.  They  also  started  among 
themselves  a  system  of  mutual  assurance,  which  is 
now  com])u]sory. 

287.  How  long  has  it  been  in  existence  ? — I  am 
unable  to  say  exactly  how  long  it  has  been  in  exist- 
ence. It  has  existed  for  at  least  a  couple  of  years,  but 
I  cannot  say  exactly. 

288.  Is  there  anything  given  by  the  State  in  the 
shape  of  compensation  ?• — -I  think  there  is  a  certain 
subsidy  given  hy  the  State  or  by  the  town  authorities. 

289.  You  do  not  know  to  what  extent  or  in  what 
])roportion  P — No. 

290.  Am  I  to  understand  that  what  you  do  say  is 
thsit  the  owners  of  the  cattle  get  compensated  thre(i 
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Wuodhead.  thirdly  by  the  adoption  of  a  mutual  assm-ance  system  ? 

   It  is  all  done  by  the  mutual  assurance  system  ; 

17  Oct.  1890.  ^,       .      ,  f 

_____  there  is  only  one  fund. 

291.  Does  the  State  subscribe  to  the  mutual 
assurance  fund  ?— The  money,  in  reality,  comes  out 
of  fees  paid  at  the  slaughter-house.  Thei  e  is  a  charge 
of  so  much  for  each  animal  that  is  slaughtered,  and 
so  much  for  each  inspection.  The  farmers  and 
owners  contribute  a  certain  proportion  of  the  fees 
for  each  animal  they  slaughter. 

292.  I  rmdei'stand  you  to  say  that,  in_  your  opinion, 
this  system  ^vor](;s  well  in  Copenhagen  ?— Yes. 

293.  Are  you  here  to  advocate  the  adoption  ot  a 
similar  system  in  this  country  ?— 1  am  scarcely  in  a 
position  to  advocate  any  special  sfstem  at  present,  T 
only  wish  to  point  out  what  i.'i  good  in  it. 

294.  Are  you  aware  that  the  system  has  been  long 
enough  in  progress  to  justify  the  assertion  that  con- 
sumption in  man  and  tuberculous  disease  in  children 
have  been  very  much  diminished,  in  consequence,  in 
Copenhagen? — The  authorities  say  that  it  is  not 
possible  to  overstate  the  advantages  of  the  system. 

295.  Have  the  authorities  in  Copenhagen  en- 
deavoured to  support  this  strict  system  of  administra- 
tion by  an  inquiry  as  to  the  actual  result  ?— Yes,  I 
believe  they  are  engaged  in  making  an  inquiry  now 
and  it  is  proposed  to  publish  the  results. 

296.  How  long  has  the  system  of  inspection  been 
going  on  ? — I  cannot  say  exactly. 

297-8.  Do  you  happen  to  know,  as  a  matter  of  fact, 
how  this  very  strict  practice  in  regard  to  the  dealing 
with  meat  in  Copenhagen  was  brought  about  ?  Was 
there  any  public  alarm,  or  in  what  way  were  the 
public  aroused  to  the  necessity  of  imposing  restrictions 
upon  the  slaughter  of  cattle  and  the  sale  of  meat  for 
consumption  as  food  ? — You  are  probably  aware  that 
tuberculosis  has  been  very  prevalent  in  Denmark,  both 
among  the  cattle  and  among  the  people.  I  believe 
that  special  attention  was  drawn  to  the  matter  by  the 
veterinary  authorities  of  Copenhagen,  who  have  made 
a  special  study  of  the  subject  of  tuberculosis.  As  the 
result  of  their  experiments  these  regulations  have,  I 
believe,  been  gradually  formulated. 

299.  Are  they  in  the  nature  of  municipal  regulations, 
or  are  they  carried  out  by  Act  of  Parliament? — By 
Act  of  Parliament. 

300.  Is  it  an  Act  of  Parliament  which  applies  to 
Copenhagen  only  ?— It  has  only  been  applied  to 
Copenhagen  so  far. 

301.  As  far  as  you  know  ? — Yes. 

302.  Has  it  occurred  to  you  to  think  out  the  problem 
that  would  be  involved  if  an  endeavour  were  made  to 
extend  the  same  system  to  this  country  ?— Yes,  I  have 
thought  of  it. 

303.  Will  you  be  good  enough  to  give  us  the  result. 
But,  first  of  all,  do  you  think  it  is  a  system  that  might 
be  carried  out  in  this  country?— I  think  it  might. 

304.  Is  that  on  the  assumption  that  there  is  to  be  a 
prohibition  against  the  use  of  meat  except  that  which 
is  purchased  in  the  public  markets,  and  which  has 
been  the  subject  of  inspection  ?— -Yes. 

305.  You  do  mean  to  say  that  a  man  may  not  kill 
his  own  a,nimal  on  his  own  farm  and  devour  it  if  he 
likes  ? — Most  certainly  I  do  ;  1  think  that  that  ought 
not  to  be  allowed. 

306.  You  do  not  ? — ISTo,  I  think  that  animals  killed 
in  that  way  should  also  be  subjected  to  inspection. 

307.  {Dr.  Buchanan.)  The  dead  meat  brought  into 
Copenhagen  at  present  is  inspected  ? — Yes. 

308.  (Chairman.)  I  assume  that  what  you  have 
stated  applies  not  only  to  all  the  animals  brought  into 
Copenhagen  and  slaughtered  there,  and  to  the  dead 
meat  brought  in  from  the  outside,  but  also,  practically, 
to  a  cordon  drawn  around  Copenliagen  ? — Yes,  there 
are  certain  inspectors  appointed  for  the  city,  and 
there  is  a  large  place  within  a  short  distance  of 
Copenhagen  which  is  used  as  a  general  slaughter- 
house. Then,  again,  at  the  railway  station  is  a  central 
office,  where  all  the  niont  coming  in  is  inspected  just 
as  rij^joroiusly  as  in  the  slaughter-house. 


309.  Tlien  you  hold,  of  coui'sc,  that  to  be  effective 
the  inspection  should  take  place  in  the  slaughter-house, 
and  not  at  the  butchers'  shops  ? — Yes,  and  m>  meat 
should  be  passed  or  allowed  to  be  sold  for  consumption 
until  it  has  been  marked.  Of  course,  all  that  is 
allowed  to  be  sold,  after  it  has  been  inspected,  is 
marked  as  having  been  passed  either  in  the  slaughter- 
house or  in  the  inspector's  office. 

310.  Are  there  no  bi-tchers'  shops  ? — Yes,  but  the 
butchers  are  net  allowed  to  sell  the  meat  unless  it  has 
been  stamped  by  the  veterinary  inspector. 

311.  Do  the  inspectors  stamp  every  joint? — Yes, 
every  part  that  can  be  cut. 

312.  Are  we  to  assume  that  each  carcase  must  be 
cat  UT)  at  the  slaughter-house,  and  reduced  to  pi.-^ces 
for  5alo  in  the  shops,  and  then  marked  ? — No,  I  do  not 
say  that;  but  the  butchers  keep  the  marks  on  the 
pieces  they  offer  for  sale,  as  far  as  it  is  possible  to  do 
so,  in  order  to  show  which  is  first-class  meat  and 
which  is  second-class. 

313.  The  meat  stamped  for  sale  is  classified  under 
two  heads  ?— Yes,  first  and  second  class.  Animals  may 
be  slaughtered  outside  the  city,  but  before  being 
admitted  for  sale  in  Copenhagen,  the  meat  must  first 
pass  the  control  stations  to  be  stamped,  as  no  unsound 
meat  may  be  sold  in  Copenhagen.    There  are  four  of 
these  stamps  :  1.  The  city  arms  within  a  blue  circle, 
1st  class  (Animals  slaughtered  in  public  abattoirs,  and 
all  parts  passed  as  sound)  :  2.  The  city  arms  la  a  blue 
triangle,  1st  class  (Animals  killed  outside  the  city,  but . 
inspected  at  the  control  stations,  when  all  parts  are 
found  to  be  quite  sound)  :  3.  The  city  arms  in  a  black 
circle,   2nd  class  (Animals    slaughtered    in  public 
abattoirs,  certain  parts  slightly  affected  and  destroyed, 
the  remainder  passed  by  the  inspector,  and  marked 
as  fit  for  food,  but  not  first  class) :  4.  Black  triangle, 
2nd   class    (Animals    killed  outside   the   city,  but 
inspected  within,  classed  as  good  meat,  but  from  an 
animal  parts  of  which  have  had  to  be  destroyed). 
Where  tiie  whole  of  an  animal  is  not  brought  for 
inspection,  but  when  such  parts  as  are  brought  are 
sound,  they  are  only  stamped  2nd  class.    The  same 
price  is  chai'ged  for  the  inspection  of  a  r,arca?e  at 
the  control  stations  as  for  tlie  use  of  a  booth  iu  the 
public  abattoirs  and    inspection  combined,  so  that 
every  inducement  is  offered  to  honest  dealers  to  bring 
their   animals   into  Copenhagen   to  be  killed  and 
inspected.      They   get   all    the   advantages   of  a 
splendidly-equipped  abattoir  for  nothing,  in  addition 
to  which  condemned  meat  that  has  been  kdled  in  the 
public   abattoirs    is    compensat'ed   for   out   of  the 
insurance  fund,  whilst  meat  killed  elsewhere,  when 
brought  to  the  control  station,  is  inspected  at  the 
owner's  risk,  and,  if  it  is  condemned,  the  owner 
receives  no  compensation.    The  income  from  these 
external  control  stations  is  one  of  the  chief  sources  of 
revenue  for  the  support  of  the  whole  system,  as  the 
mere  cost  of  inspection  is  comparatively  small. 

314.  If  similar  regulations  were  carried  out  in  this 
countrv  would  they  not  operate  to  restrict  the  use  of 
meat,  '  Would  you  apply  them  in  the  case  of  all  meat 
or  would  you  restrict  them  to  the  case  of  beef  ? — 
They  might  be  restricted  to  the  case  of  cattle,  calves, 
and  swine  as  regards  tuberculosis,  but  all  meat  should 
be  stamped  if  this  system  were  to  be  adopted.  _ 

315.  What  you  suggest  is  a  prohibition  against  the 
use  of  the  meat  of  oxen,  cows,  and  swine,  unless 
it  is  sold  under  a  system  of  public  inspection  ? — Yes. 

316.  And  a  certificate  given  that  the  meat  is  fit  for 
food  ?— Yes. 

317.  And  you  think  that  in  this  country,  as  in 
Copenhagen,  which  is  only  a  single  town,  it  might  be 
possible  by  the  establishment  of  mutual  assurance 
societies  among  the  farmers  and  butchers,  supported 
by  something  contributed  out  of  the  ra^es,  something 
out  of  the  tpxes,  and  fees,  to  satisfy  the  praducers  on 
the  one  side  and  the  public  on  the  other  that  such  a 
system  can  be  thoroughly  carried  out  without  an 
injurious  effect  either  upon  the  health  of  the  consumer 
or  the  pocket  of  the  trader  ?— Yes,  I  do  not 
see  liow  the  pocket  of  the  trader  could  be  afl'ected 
injuriously. 
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318.  We  have  not  reckoned  up  the  cost  of  the 
inspection  ? — That  is  covei-cd  entirely  by  the  charges 
which  are  made  for  the  inspection. 

319.  Who  pays  tlie  charge? — The  owners  of  the 
cattle. 

320.  Do  they  insure  against  that  as  well  as  against 
the  consequence  of  disease  ?— No ;  the  owners  pay  a 
small  sum.  The  premium  for  the  insurance  fund  is 
compulsory  for  all  animals  killed  in  the  pubhe 
abattoirs,  and  the  fee  is  collected  along  with  the  gate 
money. 

321.  The  owners  who  bring  the   cattle   to  the 
slaughterhouse  ? — Yes. 

322.  Is  there  a  certain  sum  paid  for  each  head  of 
cattle  sent  to  be  slaughtered  ?  — Yes,  for  every  animal 
brought  in  to  be  slaughtered. 

323.  Then  that  is  in  addition  to  the  other  charges 
connected  with  the  slaughter  of  the  animals  ? — Yes, 
it  is  a  charge  which  falls  only  upon  the  persons  who 
bring  the  cattle  for  slaughter ;  but  they  omnot  gain 
any  benefit  iVom  the  mutual  assurance  associations 
unless  they  pay  that  sum  in  addition  to  the  sum  paid 
to  the  association.  I  think  I  have  here  the  exact 
sum  that  is  paid.  The  premium  is  about  1*.  per 
head.  The  sum  demanded  for  slaughter  and  inspection, 
or  for  inspection  alone,  is  two  krohne  for  each  cow. 
That  will  iimount  to  about  2s.  3d.  of  our  money. 

324.  2s.  3d.  for  each  cow  ?  —  Yes.  For  an  ox, 
bull,  or  cow,  2*.  3c?. ;  for  a  horse,  6^d.  ;  for  a  pig, 
1*.  Sd. ;  for  a  calf  under  300  lbs.,  6^d. ;  for  a  sheep 
or  lamb,  3\d.  Having  paid  this  gate  money  to  the 
abattoir  doorkeeper  (not  to  tlie  yard  gatekeeper),  a 
division  of  200  square  feet,  fitted  up  with  every 
convenience  and  contrivance  to  facilitate  his  work, 
is  allotted  to  the  butcher  here.  He  kills  any  number 
of  animals,  paying  for  each  at  the  above  rates.  He 
hangs  up  the  carcases,  which  are  regularly  inspected, 
and,  if  in  good  condition,  stamped.  For  a  small  extra 
sum  he  has  the  use  of  a  cooling  room,  which  is  kept 
at  two  or  three  degrees  above  freezing  point  by  means 
of  a  current  of  cold  air,  but  he  is  at  liberty  to  remove 
the  carcases  as  soon  as  they  are  stamped.  I  see  from 
the  statistics  I  have  here  that  more  than  16 — nearly  17 
— per  cent,  of  the  cattle  sent  to  the  slaughterliouse  in 
Copenhagen  are  found  to  be  tuberculous.  These  are 
the  returns  for  the  year  1888.  In  addition  the  per- 
centage of  pigs  found  to  be  infected  with  tuberculosis 
was  11 '4.  With  regard  to  calves,  the  percentage  is 
very  small. 

325.  (Dr.  Buchanan.)  The  percentage  of  calves 
found  to  have  tuberculosis  is  only  small  ? — Yes  ;  but  of 
those  which  are  brought  in  from  the  country  6" 4  per 
cent,  are  found  to  be  tuberculous. 

326.  {Chairman.)  Is  there  any  number  kept  back 
and  not  sent  in  — Probably. 

327.  What  is  the  result  in  the  case  of  sheep  ? — 
Sometimes,  but  rarely,  they  are  found  to  be  badly 
infected  with  disease. 

328.  Taking  the  case  of  cattle  ;  you  say  that  nearly 
17  per  cent,  of  the  meat  brought  for  consumption  into 
Copenhagen  is  destroyed  ? — -No,  I  do  not  say  that. 
What  I  fay  is  that  nearly  17  per  cent,  of  the  carcases 
are  found  to  be  infected  with  tuberculosis,  but  the 
inspectors  do  not  confiscate  the  whole  of  the  meat  if 
they  find  that  the  tuberculosis  is  localised.  They  say 
they  would  do  so  if  they  had  the  power. 

329.  The  inspectors  are  desirous  of  doing  so  ? — 
Yes. 

330.  But  the  law  does  not  go  as  far  as  that  ?— No. 

331.  Then  the  law  devolves  upon  the  inspector  the 
tremendous  responsibility  of  deciding  what  is  and 
what  is  not  dangerous  for  consumption  r — Yes,  they 
have  absolute  |)OV.-er  in  the  matter. 

332.  Who  ? — Tlie  inspectors. 

333.  What  lain  thinking  of  is  the  way  in  which 
tlie  inspector  is  called  u|)on  to  exercise  his  discretion.. 
He  is  not  to  condemn  all  the  meat  of  an  animal  which 
has  been  found  to  be  infected  with  tuberculosis,  but 
he  is  permitted  to  allow  the  use  of  tuberculous  meat 
as  food  to  a  cei'tain  extent  V — Yes,  to  a  certain  extent, 
where  he  finds  that  the  infection  has  been  localised, 
and  has  only  affected  a  certain  part  of  the  animal. 


334.  Although  they  are  of  opinion  that  the  whole  Jjr.  G.  S. 
of  the  animal  in  which  tuberculosis  is  found  to  exist  Woodheaa 

should  be  prohibited  as  an  article  of  food,  they  do   

not,  as  a  matter  of  fact,  exercfse  that  responsibihty,  Oct^l89( 
and  order  it  to  be  destroyed  ? — No,  but  they  mark  the  ~~ 
meat  as  not  being  thoroughly  sound. 

335.  {Prof.  Burdoa- Sanderson.)  Is  that  what  is 
meant  by  second-class  meat  ?  —Yes,  and  it  is  a  warning 
to  the  consumer  that  before  being  eaten  it  must  be 
thoroughly  cooked. 

336.  {Chairman.)  I  presume  that  with  this  warning 
the  meat  is  sold  to  poor  people  at  a  few  pence  per 
pound  cheaper  than  that  which  is  marked  as  first- 
class  meat  ?  Do  the  people  purchase  it  readily  ? — 
No ;  as  a  matter  of  fact  they  do  not  like  to  buy 
second-class  meat  at  all.  Every  person  is  anxious  to 
buy  first-class  meat,  and  whenever  he  can  afford,  he 
does  so. 

337.  Do  you  know  to  what  extent  the  absolute 
destruction  of  bad  meat  takes  place  in  Copenhagen  on 
a  particular  day  or  in  a  particular  week  ?  —  I  should 
say  that  there  are  about  1,000  lbs.  of  bad  meat  per 
diem  on  the  average  at  the  slaugliterhouse  alone,  of 
which  250  lbs.  is  tuberculous. 

338.  Upon  the  average  ? — Yes. 

339.  Out  of  how  much  ?  What  is  the  total  quantity 
per  day  on  the  average  ?  —  A.bout  100  cattle  and 
250  sheep  are  slaughtered.  There  are  also  a  number  of 
pigs,  both  in  the  summer  and  winter,  but  the  number 
is  not  large. 

340.  I  understood  you  to  say  that  17  per  ceut.  of 
the  animals — the  beasts — sent  into  the  market  have 
been  found  to  be  tuberculous? — -Yes,  nearly  17  per 
cent. 

341.  And  that  as  much  as  1,000  lbs.  per  dii  v  will 
be,  on  the  average,  confiscated  ? — Yes. 

342.  What  is  the  gross  number  of  pounds  weight 
of  cattle  brought  into  the  market  at  Copenhagen  ? — I 
really  cannot  say. 

343.  But  those  which  are  tuberculous  constitute 
nearly  17  per  cent.  ? — That  is  the  percentage  of  the 
animals  found  to  be  infected  with  tuberculosis,  but 
not  the  percentage  of  meat  that  is  actually  destroyed. 

344.  What  proportion  of  the  17  per  cent,  is 
actually  destroyed,  and  what  is  tlie  proportion  that  is 
considered  to  be  second-class  meat  and  allowed  to  be 
sold  ? — I  could  not  tell  you  that. 

345.  Are  there  any  means  of  ascertaining  ?  —  i 
think  that  if  you  obtain  the  weight  of  the  cattle  ana  ot 
the  pigs  sent  to  the  market  it  would  be  easy  to  ascertain 
approximately. 

346.  If  we  could  obtain  reliable  statistics  of  this 
nature  in  reference  to  the  Copenhagen  Market  they 
would,  I  think,  furnish  us  with  information  wnich 
would  not  only  be  interesting  but  of  considerable 
value? — I  think  the  statistics  can  be  obtained.  [^These 
are  printed,  at  the  end  of  this  Witness's  evidence.'] 

{Prof.  Broion.)  We  can  get  them  here  without 
much  trouble.  There  are  plenty  of  statistics  of  this 
character  sent  over  from  Denmark  to  this  country.  I 
believe  that  bullocks  are  reckoned  to  run  about  three 
to  the  ton.  That  would  give  about  7  cwt.  each,  and 
pigs  would  run  about  70  lbs.  each. 

347.  {Chairman.)  I  find  that  tuberculosis  is  much 
more  rare  in  pigs  than  I  should  have  supposed.  I  am 
guided  by  your  statement  ? — It  is  about  1 1  per  cent. 

348.  But  pigs  have  another  disorder,  which  is  still 
more  important ;  I  refer  to  trichinosis ;  is  not  that 
so  r — Yes,  but  trichinosis  is  not  so  formidable  in 
Copenhagen  as  it  is  in  Germany. 

349.  Is  it  as  formidable  as  tuberculosis? — No,  I 
think  not. 

350.  Not  as  dangerous  to  health  ?  —  I  do  not 
think  so. 

351.  The  question  whether  tuberculosis  can  be 
conveyed,  either  thiougli  meat  or  thiough  milk, 
suggests  another  question  to  my  mind,  namely,  to 
what  extent  it  may  be  said  that  consumption  is  a 
disease  that  iiuiy  be  contracted  in  some  wny  d>  extra 
and  not  inherited.  Can  you  give  any  information 
upon  that  point  as  the  result  of  your  experience  ? — I 
should  say  that  the  inheritance  of  the  disease  is 

B  3 


14- 


ROfAL  COMMISSION  ON  TUBERCULOSIS: 


jbr.  G.  S. 
Woodhead, 

17  Oct.  1890. 


extremely  rare.  I  think  that  there  are  not,  at  any 
rate,  more  than  about  three  cases  recorded  in  young 
animals,  calves,  for  instance. 

352.  I  am  not  referring  to  animals  but  to  nian- 
klnd  ?-_Iii  mankind  there  have  been  very  few  Avell- 
authenticated  cases  in  Avhich  the  disease  has  arisen 
from  congenital  causes. 

353.  You  are  speaking  of  consumption  ?— Yes,  1 
have  made  a  considerable  number  of  post-mortem 
examinations,  but  I  have  only  seen  one  case  in  which 
there  was  any  possibility  of  the  disease  having  been 
congenital. 

354.  {Dr.  Payne.)  Will  yon  explain  what  you 
consider  to  be  hereditary  consumption?  —  !  Avould 
not  use  the  word  "hereditary"  but  "congenital." 
Congenital  tuberculosis  I  should  regard  as  tuber- 
culosis that  might  be  contracted  in  the  womb,  and  I 
have  only  seen  one  case  in  which  that  could  have  been 
oossible. 

355.  {Chairma7i.)  Do  you  go  so  far  as  to  s.ay  ihat 
when  a  great  life  insurance  company  regards  Avith  the 
uttTiost  suspicion  the  application  of  a  man  to  insure 
his  life  whose  parents  may  have  died  of  consumption 
it  is  merely  a  phantasy  on  the  part  of  the  company  ? 
—I  should  not  say  '"'  phantasy  "  because  the  condi- 
tions which  existed  in  the  parent  will,  to  a  certain 
extent,  probably  be  the  same  in  the  children,  but 
there  may  be  hereditary  weakness  without  the  child 
being  in  a  tuberculous  condition.  In  that  case  the 
weak  condition  of  the  tissues  may  render  the  child 
much  more  delicate  and  weakly,  and  more  likely  to 
contract  tuberculosis  than  a  more  healthy  child. 

356.  I  rather  gather,  then,  that,  in  your  opinion, 
all  consumptive  disease  in  mankind  is  either  con- 
tracted tnrough  the  nostrils  or  through  the  mouth  ?— 
Yes,  or  through  actual  inoculation. 

357.  Just  as  in  the  case  of  typhoid  fever  ?~Yes. 

358.  In  that  case  a  specific  disease  is  established  by 
inhaling  or  ingesting  poison,  and  I  understand  you  to 
hold  the  same  doctrine  in  regard  to  consumption  ?— 
Certainly. 

359.  Precisely  so,  you  think  it  is  contracted  in  the 
same  way  ?-- -Yes, 

360.  Are  you  of  opinion  that  if  the  Copenhagen 
system  were  adopted  in  this  country  there  would 
probably  be  a  rapid  and  immediate  falling  off  in  the 
victims  of  consumption  ? — It  might  not  be  immediate, 
but  there  would,  ultimatelv,  be  a  considerable  faUing 
off. 

361.  I  mean  by  "  immediate  "  as  soon  as  possible. 
That  would  be  so,  you  think,  as  the  result  of  adopting 
in  this  country  the  system  pursued  in  Copenhagen  ?— 
Yes,  I  think  so. 

362.  Those  who  have  not  got  tuberculosis  inside 
them  would  not  get  it  if  this  system  Avere  in  vogue  ?— 
It  would  not  cut  off  all  sources  cf  infection,  but  it 
would  go  a  great  way  towards  doing  so. 

363.  It  would  not,  for  example,  cut  off  what 
people  might  inhale  ?— Just  so  ;  it  is  only  one  of  the 
precautions  which  will  have  to  be  taken  before  Ave 
can  deal  with  the  subject  of  consumption  effectually. 

364.  {Dr.  Buchanan.)  Can  you  give  us  any  notion, 
from  your  OAvn  experience  or  from  having  thought 
over  the  subject,  in  regard  to  the  universality  of 
tubercle-haciUif — Tnhercle-ha.ctlli  are  always  found 
Avhere  you  have  a  phthisical  patient.  Jt  can  be 
demonstrated  much  more  easily  in  the  case  of  a 
phthisical  patient  (ham  in  other  cases. 

365.  {Chairman.)  What  patient?  —  A  phthisical 
patient^ — a  consumptive  patient. 

366.  Is  there  no  such  thing  as  a  consumptive 
patient  contracting  the  disease  through  the  nostrils  or 
his  swallow? — ^Yes,  the  bacilli  are  there  after  the 
patient  has  contracted  the  disease. 

367.  {Dr.  Buchanan.)  Where  would  you  proceed 
to  look  for  the  tuber cle-hacilli  I  should  expect  to 
find  bacilli  in  the  mucus  of  the  throat,  and  in  the 
parts  nbout  the  larynx,  sooner  than  in  the  intestines. 
Probably  they  Avould  be  lirst  detected  in  the  mucus 
of  the  throat!  BmUU  have  been  found  in  very  large 
numbers  in  the  hospitals,  in  hotels,  and  in  rooms  a 
short  time  after  patients  suffering  from  tuberculosis 


haA^e  been  brought  into  them,  although  they  were  not 
there  previously. 

368.  Are  the  bacilli  found  in  such  conditions  re- 
sponsible for  the  consumption  that  avc  see  in  the 
human  subject? — -They  are  the  actual  exciting  cause 
of  the  disease.  They  are  responsible  in  so  far  as  they 
are  the  actual  exciting  cause  of  the  disease.  Of 
course,  that  is  only  my  opinion. 

369.  And  Avhere  Avould  ycu  look  for  the  bacilli 
that  are  responsible  for  the  existence  of  tuberculosis  ? 
— T  should  look  for  them  in  the  mucous  discharge,  or 
possibly  in  the  moist  breath.  These  discharges,  both 
from  phthisical  human  subjects  and  from  tuberculous 
animals,  contain  tubercle-bacilli. 

370.  Then  do '  you  think  that  the  mucus  of  the 
infected  animals  is  accountable  for  the  extension  of 
tuberculosis? — Yes,  either  the  mucus  from  the  in- 
fected animals  or  from  the  attendants. 

37L  Or  from  the  nttendants  ? — Yes. 

372.  HoAV  long  does  it  take  before  an  animal  shoAvs 
evidence  of  the  existence  cf  tubercle  after  it  has 
received  tubercular  infection  in  this  Avay  ? — It  Avould 
depend  very  much  upon  the  condition  of  the  animal 
to  begin  with.  If  it  Avere  comparatively  well  and 
strong  a  considerable  length  of  time  might  elapse 
before  it  would  shoAV  evidence  of  infection  by  tuber- 
culosis. But  if  it  Avere  in  a  Aveak  condition  to  begin 
Avith  the  disease  Avould  probably  spread  much  more 
rapidly,  and  Avould  be  much  more  likely  to  become 
generalised. 

373.  Does  the  age  of  the  animal  make  much 
difference? — Yes,  the  older  animals  in  a  herd  of  cows 
are  more  readily  affected  than  the  younger  ones. 
Tuberculosis  is  comparatively  rare  in  calve.*;,  and  until 
the  second  or  third  year  the  liability  to  infection  Avith 
tuberculosis  is  not  very  great.  It  is  more  marked  after 
the  milk-bearing  period  has  arrived  ;  in  fact,  after  that 
has  well  commenced  it  is  much  more  common. 

374.  Then  how  do  you  account  for  this  fact,  that 
calves  liA^e  very  much  upon  milk  ;  that,  to  a  very, 
large  extent,  tuberculous  milk  is  supplied  to  them, 
and  yet  the  calves  themselves  Avhich  feed  upon  it  do 
not  s>how  any  manifestation  of  tuberculosis  until  they 
are  tAvo  or  three  years  old  ? — If  the  calves  are  com- 
paratively Avell  to  begin  with  they  Avould  digest  the 
milk  without  being  itifected  by  it,  at  any  rate  the 
bacilli  would  pass  through  the  alimentary  canal  un- 
changed, or  if  they  got  into  the  glands  they  Avould  be 
destroyed.  But  if  the  calves  are  not  healthy  to  begin 
with  they  become  infected,  either  by  the  milk  given  to 
them  or  by  being  suckled  direcdy  from  a  coav  Avhich 
is  suiFering  from  this  disease.  In  addition  to  Avhich 
a  great  number  of  the  weakly  calves  are  slaughtered 
before  there  is  time  for  the  disease  to  become  de- 
veloped, as  only  the  strong,  heahhy  calves  are  kept  as 
a  rule. 

375.  Is  tliat  milk  sent  into  the  market  for  human 
consumption  ? — Yes,  I  am  afraid  that  that  is  the  case, 
and  that  it  is  done  very  frequently. 

376.  Can  you  tell  us  anything  about  the  extcmt  of 
tabes  mesenterica  in  children  as  compared  Avith  phthisis 
in  adults  ? — I  cannot  give  you  anything  in  the  shape 
of  an  exact  proportion.  It  is,  hoAvever,  a  very  large 
proportion,  and  the  system  of  registration  is  more 
perfect  now  than  it  Avas  formerly.  At  one  time  there 
were  a  number  of  cases  Avhich  Avere  supposed  not  to 
be  tuberculous,  but  Avhich  are  now  registered  under 
the  heading  of  tuberculosis.* 

377.  Can  you  give  us  any  idea  of  Avhat  the  ex- 
perience derived  in  Copenhagen  has  been  in  regard  to 
the  cooking  of  meat  ?— The  cooking  of  meat  ? 
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378.  Yes,  of  the  meat  obtained  from  animals  which 
liave  been  infected  with  tnberculosis.  Is  it  the  general 
custom  to  cook  it  with  any  special  care  ?  Yon  have 
mentioned  the  fact  that  second-class  meat,  or  meat  of 
an  inferior  quality,  is  allowed,  under  certain  circum- 
stances, to  be  sold  for  consumption.  Are  the  people 
who  buy  it  warned  against  eating  it  in  an  under- 
cooked state  ? — Yes,  by  the  fact  that  it  is  marked  with 
the  black  stamp. 

378«.  Have  you  any  knowledge  as  to  what  the 
custom  in  Copenhagen  is  in  reference  to  the  cooking 
of  meat.  Are  they  in  the  habit  of  eating  meat  under- 
done, as  many  English  people  eat  it  ? — No ;  I  think 
they  cook  their  meat  better  than  we  cook  ours.  That 
is,  certainly,  my  impression,  and  the  impression  of  all 
those  to  Avhom  I  have  spoken  on  the  subject. 

379.  Have  you  any  evidence  to  give  us  in  respect 
of  milk  and  butter,  as  to  rhe  duration  of  the  life  of  the 
tubercle  bacilli?  For  instance,  is  salted  butter,  after 
it  has  been  kept  for  some  time,  likely  to  be  more 
free  from  active  bacilli  ? — Butter  made  from  tuber- 
culous milk  n\ay  be  kept  for  a  considerable  period  ;  in 
one  case  it  was  kept  for  three  months,  and  the 
bacillus  in  it  was  virulent  during  the  whole  of  that 
time. 

380.  The  bacilli  were  virulent,  and  not  dead  ? — 
Yes. 

381.  Is  there  any  process  applied  to  milk,  in 
Copenhagen,  besides  boiling  ;  any  process  of  an  anti- 
septic nature  ? — No,  I  do  not  think  that  anything 
of  an  antiseptic  nature  is  used  in  Copenhagen,  in 
connexion  with  the  milk  supply.  I  may  say  that  the 
most  careful  arrangements  are  carried  out  for 
eliminating  any  cow  which  is  infected  with  tuber- 
culosis from  the  milk  supply.  That  is  done  at  the 
instance  of  a  large  association  which  was  started  in 
Copenhagen  about  10  or  11  years  ago.  The  cattle  of 
every  fVirmer  who  supplies  milk  to  this  association 
are  inspected  fortnightly  by  a  veterinary  surgeon, 
who  goes  round  and  inspects  them  most  thoroughly. 
I  was  informed  by  one  of  these  inspectors  that  a  cow 
which  has  a  cough,  or  the  slightest  symptoms  of 
tuberculosis,  even  if  the  fact  cannot  be  at  once 
decided,  is  thrown  out  of  the  milk  supjjly,  and  the 
farmer  who  owns  it  is  compensated  by  the  associa- 
tion during  the  time  it  is  out  oE  the  supply,  even 
if  it  is  found  ultimately  that  it  is  not  infected  with 
tuberculosis.  If  it  is  found  that  tuberculosis  does 
exist,  the  farmer  is  not  compensated.  The  milk 
supply  for  this  association  in  Copenhagen  is  provided 
for  by  from  1,100  to  1,200  cows,  and  thej' are  inspected 
fortnightly ;  first  of  all  for  general  tuberculosis,  and 
then  for  the  existence  of  local  tuberculous  disease,  and 
then  for  any  other  disease. 

382.  Are  the  inspectors,  who  make  the  examination 
the  Copenhagen  meat  inspectors  ? — No,  they  are  a 
separate  body  of  veterinary  inspectors,  who  act  for  a 
private  association. 

383.  A  private  association  ? — -Yes,  with  a  large 
staff  of  inspectors,  and  a  most  elaborate  system  for 
checking  the  source  of  all  the  milk  that  it  supplies  to 
Copenhagen.  The  system  of  inspection  is  extended 
to  the  cows,  as  well  as  to  the  milk. 

384.  How  far  is  the  system  local  or  imperial  ? — It 
is  absolutely  a  local  association,  and  it  has  been 
copied,  I  believe,  by  a  considerable  number  of  other 
countries. 

385.  {Chairman.)  I  think  this  ia  most  important, 
and  I  should  like  to  put  a  question.  (To  tvitness.) 
I  thought  you  said  just  now  that  the  system  of 
inspection  carried  out  in  Copenhagen  is  based  upon 
statute  law  ? — Yes,  but  I  am  referring  now  to  the 
milk  supply.  The  inspection  under  Act  of  Parlia- 
ment apphes  to  the  meat  suj^ply.  I  might  state  that 
the  municipal  authorities  of  every  town  in  Denmark 
have  power  to  make  laws  as  to  the  inspection  of  all 
kinds  of  food,  and  it  is  only  necessary  that  these 
should  be  signed  by  the  Minister  of  Justice ;  so  that 
full  powers  are,  as  a  rule,  applied  for  only  by  the  large 
and  important  towns.  In  Germany  the  inspection  is 
compulsory  by  Act  of  Parliament, 


386.  (Dr.  Buchanan.)  Are  there  associations  of  a  Br.  G.  3. 
similar  kind  in  other  parts  of  Denmark  ?— I  do  not  Woodhead 
think  that  it  is  carried  out  in  any  other  part  of 
Denmark  ;  but  there  are  no  large  cities  except  Copen- 
hagen. A  similar  system  is  carried  on  in  Stockholm, 
in  Sweden,  and  in  some  other  countries. 

387.  Has  it  been  found  that  the  operation  of  such 
an  association,  in  connexion  with  the  milk  supply,  has 
been  to  send  all  the  tuberculous  and  suspected  milk 
away  from  Copenhagen  to  other  parts  of  the  country  ? 
— The  farmers  supplying  milk  to  the  Copenhagen 
Milk  Supply  Association  are  at  liberty  to  do  what 
they  like  with  condemned  milk,  and  it  is  frequently 
used  for  butter  making ;  but  the  better  farms  throw 
it  away,  or  boil  it  thoroughly  and  use  it  as  food  for 
pigs.  At  one  farm — Gunderup,  Kjoge — that  I  visited, 
I  saw  the  milker  milking  a  suspected  cow  on  to  the 
ground, 

388.  I  suppose  it  may  be  assumed  that  the  Copen- 
hagen  system  is  well  known,  and  thoroughly  under- 
stood at  the  Board  of  Agriculture  ? — I  cannot  answer 
that  question. 

(Prof.  Broivn.)  Yes,  I  think  we  have  all  the 
reports. 

389.  (Chairman.)  It  is  a  very  interesting  and 
important  point,  whether  these  facts  are  within  the 
knowledge  of  the  Board  of  Agriculture.  At  present 
I  do  not  think  we  need  carry  it  further  than 
that  there  is  such  a  system  carried  out  in  Copenhagen. 
(To  loitness.)  Do  you  know  anything  of  the  matter  ? 
— I  do  not  think  the  Board  of  Agriculture  have 
anything  beyond  the  Consul's  reports. 

(Prof.  Broivn.)  We  possess,  I  believe,  all  the 
reports  which  have  been  sent  over.  Possibly  we  may 
not  have  any  private  reports  which  have  been  made 
to  or  by  the  association  itself. 

390.  (Dr.  Buchanan.)  Is  the  association  a  very 
large  one  ? — Yes,  it  is  a  very  large  association,  but  it 
is  entirely  private.  It  employs  a  staff  of  about  180 
people.  In  1879  it  supplied  about  400,000  gallons  of 
milk  and  cream  ;  last  year,  1889,  about  1,300,000 
gallons,  the  produce  of  4,300  cows,  on  about  50 
farms. 

391.  How  is  tuberculous  milk  detected.' — I  have 
said  that  there  is  a  system  of  inspection. 

392.  Is  the  ins])ection  vigilantly  carried  out  ? — Yes. 
In  1889,  153  animals  were  withdrawn  on  account  of 
tuberculosis  alone,  among  them  three  for  tuberculosis 
of  the  udder  ;  und  the  farmers  are  most  anxious  to 
supply  their  milk  to  the  association,  because,  if  their 
milk  is  cut  off  because  it  is  suspected  of  being 
diseased,  they  still  receive  pay  for  the  milk,  even 
although  it  may  be  destroyed,  until  the  matter  is  put 
beyond  doubt.  They  are  paid  for  all  the  milk  that  is 
sent  in  and  thrown  out  of  the  supply.  It  is,  therefore, 
a  great  advantage  to  the  farmer  to  be  allowed  to 
supply  the  association,  and  in  the  event  of  any  lapsus 
on  his  part,  he  is  obliged  to  leave  the  association. 

393.  Then  is  it  the  case  that  in  some  instances 
tuberculous  milk  does  find  its  way  to  the  provincial 
districts  of  Denmark  — Most  of  it  is  destroyed  when 
it  is  fo'jnd  to  be  tuberculous  ;  but  this  is  not 
compulsory. 

394.  (Prof.  Broivn.)  Exactly  the  same  thing  is 
done  in  this  country.  An  agreement  is  made  with 
the  farmer,  and  to  a  very  great  extent  he  acts  in 
perfect  good  faith.  Is  not  that  so? — Yes,  I  should 
say  so. 

395  (Dr.  Buchanan.)  There  is  a  question  I  wish 
to  put  to  you  in  regard  to  the  meat  inspection.  I 
have  observed  that  the  records  which  have  been  kept 
in  connexion  with  the  Berlin  slaughter-houses  or  the 
records  of  the  Manchester  slaughter-houses  show  a 
remarkably  small  proportion  of  tuberculous  meat,  as 
compared  with  the  number  of  tuberculous  animals 
which  are  known  to  exist,  perhaps  covertly,  throughout 
the  kingdom.    Are  you  aware  of  that  fact — Yes. 

396.  Does  it  not  appear  to  signify  that  the  result  of 
a  more  stringent  inspection  in  the  large  towns  would 
probably  be  to  disturb  the  supply  of  tuberculous  meat, 
but  that  it  would  not  prevent  a  dealer  from  sending 
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Woodhead.  less  rigid  ? — 1  think  that  might  be  the  case,  and  it  is 

  why,  I  think,  the  inspection  should  be  general. 

17  Oct.  1890.       jjgy^  rpj^g^^       j.eg£j,(i  to  certain  localities  a  more 

rigid  inspection  would  not  succeed  in  stamping  out 
the  disease  ?— No,  but  it  would  protect  the  localities 
to  a  certain  extent.  It  would  not,  iiowever,  be 
entirely  effectual  in  preventing  the  spread  of  disease. 

398.  Would  the  same  remark  apply  to  the  case  of 
milk  ? — Yes,  I  think  so. 

399.  {Prof.  Burdon  -  Sanderson.)  Some  very 
esteemed  authorities  in  this  country  have  expressed 
an  opinion  that  even  the  healthy  organs  of  a  tuber- 
culous animal  dying  from  tuberculosis  are  a  source 
of  danger.  Have  you  made  any  experiments  winch 
tend  to  support  that  view  ?— I  have  only  made 
experiments  in  the  shape  of  inoculation,  and  I  have 
made  them  upon  animals. 

400.  I  meant  from  apparently  healthy  meat  ? — Yes, 
from  apparently  healthy  meat,  but  from  which  tubercle 
bacilli  have  been  developed. 

401.  The  apparently  healthy  meat  of  tuberculous 
animals  ? — Yes,  I  have  inoculated  animals  with  such 
material ;  for  instance,  with  juice  from  the  pleura  and 
from  the  peritoneum  taken  from  the  under  surface  of 
the  diaphragm. 

402.  With  what  result  ? — Tuberculosis  has  been 
developed.  I  have  made  use  of  juice  from  the 
muscles  under  the  pleura,  after  stripping,  and  also 
from  the  position  above  mentioned,  and  I  have  been 
able  to  produce  tuberculosis,  even  although  the  organs 
appeared  to  be  healthy,  and  to  contain  no  tuberculous 
matter. 

403.  How  many  times  have  you  obtained  a  result 
of  that  kind,  which  appeared  to  you  to  be  certain  ? — 
Five  times. 

404.  Were  the  experiments  always  made  upon 
rabbits  ?--No,  in  one  case  it  was  upon  a  guinea  pig  ; 
in  the  other  four  cases,  rabbits  were  used. 

405.  Assuming  that  it  were  possible,  what  do  you 
think  would  be  the  most  effectual  measure  for 
preventing  tuberculosis  arising  from  meat  infection. 
Do  you  think  that  the  general  enforcement  of  a 
system,  such  as  exists  in  Denmark,  for  example,  would 
bring  about  a  satisfactory  result,  or  would  other 
measures  be  necessary  in  addition  ? — I  think  that 
other  measures  would  be  necessary  where  there  were 
other  sources  of  infection. 

406.  Have  you  thought  what  other  sources  might 
arise  ? — Do  you  mean  human  sources  of  infection  ? 

407.  I  am  speaking  more  particularly  in  regard  to 
infected  meat  at  the  present  moment.  What  other 
sources  of  infection  would  there  be  in  relation  to 
meat  ? — In  relation  to  meat,  in  order  to  prevent  the 
risk  of  infection,  I  should  require  the  compulsory 
slaughter  of  tuberculous  animals  and  the  compulsory 
inspection  of  all  animals  slaughtered,  whether 
tuberculous  or  not. 

408.  Is  the  compulsory  slaughter  of  all  animals 
suffering  from  tuberculosis  carried  out  in  Denmark  ? 
—No. 

409.  It  is  not  attempted  ? — No. 

410.  That  is  to  say,  that  the  inspection  is  limited  to 
meat  intended  for  consumption  ? — Yes,  of  course  it  is 
not  inspected  until  it  is  brought  into  Copenhagen, 
either  to  be  slaughtered  or  already  prepared  for 
consumption.  The  municipal  veterinai-y  surgeon  may 
seize  any  animal  on  the  market,  and  its  value  is  paid  to 
the  owner  out  of  the  mutual  insurance  fund.    But  the 

j  animals  killed  outside  I  he  city  are,  as  already  stated, 

inspected  at  the  owner's  risk  if  the  carcases  are 
brought  into  Copenhagen. 

I  410a.  What  is  your  experience  as   to  the  con- 

sumption of  milk  by  the  poor.  Is  it  not  the  case  that 
in  towns  all  families  use  milk  ? — Yes,  even  the  very 
poorest  use  a  certain  quantity.  I  am  speaking  now 
of  Edinburgh  more  particularly.  All  take  some  milk. 
In  some  instances  it  may  be  a  very  small  quantity,  but 

}  nevertheless  all  families  do  buy  some  proportion. 

!  411.  All  of  them  buy  milk  ?— Yes. 


412.  Is  it  the  opinion  of  doctors  that  milk  is  not 
used  in  sufficient  quantity  by  the  poorer  class  of 
people,  or  that  that  which  is  used  is  not  of  a  very  good 
quality  ? — The  general  opinion  is  that  it  is  not  used 
in  sufficient  quantity,  and  that  very  frequently  the 
quality  of  that  which  is  used  is  bad. 

413.  You  believe  that  there  is  a  risk  to  the  health 
of  the  poor  from  milk  infection  ? — Certainly. 

414.  Then  that  risk  is  universal? — It  is  a  risk 
which,  if  it  exists,  may  be  regarded  as  universal;' — 
It  may. 

415.  What  is  the  character  of  the  education  of  the 
inspectors  employed  in  Copenhagen  ? — They  are  all 
veterinaiy  surgeons,  and  usually  they  are  selected 
from  the  very  best  men  in  the  profession. 

416.  Then  we  may  take  it  that  they  are  well 
educated  ?■ — -Yes,  they  are  very  well  educated  indeed. 

417.  Have  you  had  any  relations  with  the 
veterinary  inspector  in  Edinburgh  ? — 'Yes. 

418.  Do  you  imagine  that  the  somewhat  less 
careful  education  of  the  veterinary  practitioner  in 
this  country  might  be  a  difficulty.? — No,  I  do  not 
think  it  would  create  a  difficulty. 

419.  It  would  not  in  your  opinion,  prove  a  source 
of  difficulty  ?— No. 

420.  You  do  not  think  tliere  would  be  any  marked 
difference  in  regard  to  education  ? — There  would  be 
to  a  certain  extent. 

421.  In  what  way? — The  veterinary  surgeon  in 
this  country  has  not  devoted  so  much  attention  to  this 
suiijcict  as  the  veterinary  surgeon  in  Denmark  has. 

422.  Are  the  veterinary  inspectors  in  Copenhagen 
specially  educated  for  this  purpose ;  have  they  to 
undergo  special  studies  and  traiuilig  ? — Yes.  The 
inspector  first  goes  as  an  assistant  inspector,  and  then 
he  is  gradually  promoted.  I  may  say,  however,  that 
an  ultimate  decision  never  rests  With  the  assistant 
inspectors.  If  meat  is  suspected  by  the  assistant 
inspector  he  does  not  condemn  it  and  order  it  to  be 
destroyed;  that  duty  is  always  left  to  the  head 
inspector. 

423.  The  head  inspector  is  called  upon  to  act  in  all 
doubtful  cases  ? — Yes. 

424.  The  chief  or  head  inspector  ? — Yes. 

425.  I  presume  that  there  is  a  large  staff  ? — Yes. 

426.  Is  it  much  larger  than  that  M  hich  exists  in 
Edinburgh  ? — Yes,  so  far  as  skilled  men  arc  concerned. 
There  are  a  considerable  number  of  persons  employed 
in  Edinburgh,  bur  they  are  not  regularly  qualified 
veterinary  surgeons.    I  do  not  think  there  is  one. 

427.  Not  one  ? — No,  I  think  not.  The  only  one,  I 
believe,  is  a  market  inspector. 

428.  So  that  in  order  to  carry  out  here  the  system 
which  exists  in  Denmark  it  would  be  absolutely 
necessary,  in  addition  to  other  points,  that  there 
should  be  a  considerable  staff  of  veterinary  inspectors  ? 
Yes,  a  considerable  staff". 

429.  In  order  that  the  inspection  might  be  carried 
out  efficiently  ? — Yes. 

430.  As  regards  the  question  of  heredity,  1  think 
we  must  get  rid  of  terminology.  Your  view  seems  to 
be  that  in  very  numerous  coses  in  which  tuberculosis 
may  be  inherited,  the  inheritanco  is  riot  of  the  disease, 
but  of  a  predisposition  to  it  ? — Yes,  that  is  my 
view. 

431.  As  regards  the  practical  result,  does  it  not 
come  to  the  same  thing  ? — It  may ;  but  my  opinion  is 
that  if  the  child  were  kept  under  better  conditions 
the  ])robability  is  that  he  would  not  develop  tuber- 
culosis, and  the  number  of  the  more  direct  cases — 
cases  in  which  the  disease  is  said  to  liave  been 
inherited — would  be  very  considerably  diminished. 
I  do  not  think  that  disease  actually  exists,  but  there 
may  be  a  predisposition  to  take  it. 

432.  Then  may  I  talce  it  that,  in  your  opinion,  in 
the  majority  of  cases  of  tuberculosis  in  human  beings 
the  disease  is  transmitted  by  some  sort  of  hereditary 
predisposition  ? — No,  because  I  think  that  a  pre- 
disposition may  also  be  acquired. 
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433.  Do  you  think  that  in  the  majority  of  cases 
'  tuberculosis  is  acquired  by  external  infection  ? — Yes, 

most  certainly. 

434.  Of  healthy  persons  ? — Yes,  of  healthy  persons, 
but  persons  who  are  either  temporarily  unhealthy  or 
of  a  weak  constitution.  In  the  latter  case  the 
weakness  may  be  hereditary  ;  this  would  render  the 
patient  more  susceptible,  to  the  action  of  external 
agents. 

435.  Do  you  admit  that  in  the  majority  of  cases  the 
'  reason  why  such  and  such  a  person  acquires  tuber- 
culosis is  that  he  has  had  transmitted  to  him  from  the 
parents  something  or  other  that  makes  him  more 
liable  than  other  people  to  contract  the  disease  ? — 
Yes,  but  the  actual  disease  is  contracted  after  birth. 
I  should  only  regard  most  acquired  predispositions 
as  something  temporary,  and  the  actual  disease  as 
something' contracted  from  external  agencies. 

436.  That  is  not  the  point  I  want  to  get  out.  1 
want  to  know  what  you  think  as  to  the  actual  circum- 
stances which  have  led  to  the  development  of  tuber- 
culosis. I  want  to  learn  from  you  what  has  actually 
occurred  when  an  individual  shows  signs  of  havint; 
become  infected  with  tuberculosis.  You  admit  that 
there  may  be  a  predisposition  in  the  child  ? — Yes,  I 
say  that  that  may  be  one  of  the  factors. 

437.  The  question  is  whether  it  is  the  factor  in  the 
greatest  number  of  cases  ? — No,  I  should  say  not. 

438.  Yoa  think  that  external   infection    is  the 
exclusive  factor  in  the  greatest  number  of  cases 
That  it  is  the  greatest  factor. 

439.  {^Chairman.)  I  understood  you  to  say  some- 
thing stronger  than  that,  namely,  that  external  infection 
is  the  exclusive  factor  in  all  cases  ? — No,  but  I  think 
it  is  the  largest  or  exciting  factor  in  all  cases. 

440.  (Prof.  Burdo7i  Sanderson.)  That  is  not  the 
point  which  I  am  dealing  with  at  present.  Do  you 
think  the  cases  in  which  external  infection  is  the 
exclusive  cause  of  a  person  acquiring  tuberculosis 
form  the  majority  of  cases,  or  only  the  small 
minority  ? — I  stated  distinctly  that  unless  the  consti- 
tution of  the  patient  has  become  weakened  in  some 
way,  the  risk  of  external  infection  taking  eifect  is 
very  small. 

441.  In  what  proportion  of  cases  of  tuberculosis 
can  it  be  stated  that  the  exclusive  cause  of  the  disease 
is  infection  from  without  ? — That  is  a  question  which 
I  can  scai'cely  answer. 

442.  (Chairman.)  I  thought  you  said  it  was  the 
main  instrument  and  cause  ? — Yes,  no  case  of  tuber- 
culosis occui's  without  that  factor. 

443.  But  there  may  be  a  number  of  other  factors  ? 
—Yes, 

444.  Such  as  a  predisposition  ? — Yes. 

445.  That  is  a  totally  different  thing.  If  your 
doctrine  is  correct,  consumption  in  individuals  or  in 
mankind  may  be  stamped  out  in  the  course  of  time  by 
a  process  of  examination  and  restriction  ? — Yes,  I 
think  that  that  is  theoretically  possible. 

446.  (Prof.  Burdon  Sanderson.)  I  do  not  think 
you  have  quite  answered  my  point  yet? — I  do  not 
exactly  see  how  I  can  answer  your  point  more  fully  or 
in  a  different  way. 

447.  I  want  to  know  whether,  generally  speaking, 
in  your  opinion,  it  is  the  case  that  the  acquirement 
of  tuberculosis  by  a  healthy  person  is  exclusively  the 
result  of  external  infection  ? — I  do  not  think,  as  I 
have  said  before,  that  a  healthy  person  ever  does 
acquire  tuberculosis. 

448.  You  do  not  think  that  a  healthy  person  ever 
acquires  it  ? — No. 

449.  Then  it  is  hereditary  ? — Not  so. 

450.  Evidently  it  must  be  so  ? — ^I  do  not  think  so. 
There  may  be  temporary  changes  in  the  alinientnry 
tract, in  the  lungs, and  soon,  not  necessarily  inherited, 
and  if  the  tubercular  bacilli  find  an  entrance  under 
such  circumstances,  tuberculosis  is  set  up  owing  to 
the  weakened  condition  of  the  patient,  but  it  could  not 
be  set  up  without  the  action  of  an  extei'nal  cause. 

451.  Then  you  consider  that  there  are  two  ways  in 
which  a  person  may  acquire  a  predisposition  towards 

i  6tllo. 


tuberculosis ;  in  the  first  place  it  may  be  inherited  ?  Or.  G. 
— Yes.  Woodhei 

452.  And,  secondly,  it  may  be  acquired  from  external      ^  ~  

influenes,  owing  to  the  existence  of  previous  disease  ? 

—-Yes,  from  a  previously  weakened  condition  of  the 
tissues. 

453.  That  is  to  say,  from  a  previous  ailment  ? — 
Yes  ;  although  it  may  not  necessarily  be  what  one 
would  call  disease,  it  might  arise  from  a  slightly 
altered  condition  of  the  patient's  state  of  health,  not 
amounting  to  actual  disease.  Tuberculosis  luay  also, 
as  I  have  mentioned,  be  congenital. 

454.  What  do  you  mean  by  congenital  tuberculosis  ? 
—I  should  call  it  congenital  tuberculosis  where  it  was 

found  that  tuberculosis  was  actually  in  existence  at  the 
time  the  child  was  born. 

455.  That  is  to  say,  that  symptoms  of  the  existence 
alight  be  found  at  the  time  of  birth  ? — Yes. 

456.  You  say  that  cases  of  that  sort  are  exceedingly 
rare  ? — Yes,  very  rare  ;  but  cases  have  been  recorded. 

457.  Can  you  give  us  any  information  as  to  the 
development  of  tuberculosis  in  calves,  because  it  is  a 
most  remarkable  fact,  and  one  which  has  been  already 
spoken  of,  that  calves  are  wonderfully  free  from 
tuberculosis.  What  is  known  as  to  the  time  the  disease 
takes  to  develop  itself  in  a  calf  ? — It  usually  makes  its 
appearance  some  months  after  birth. 

458.  In  what  form  ?  —  Very   frequently   in  the 
intestinal  glands. 

459.  (Prof.  Brown.)  Have  you  had  any  oppor- 
tunity of  studying  the  matter  ? — I  have  seen  several 
cases,  but  I  have  not  had  an  opportunity  of  seeing 
many. 

460.  You  do  not  mean  that  you  made  experiments 
in  regard  to  them  ? — No. 

461.  (Prof.  Burdon  Sanderson.)  I  wish  to  put  a 
question  to  you  on  feeding.  Are  you  aware  of  any 
feeding  experiments  in  reference  to  calves  ? — I  believe 
there  have  been  a  number  of  experiments  made.  I 
have  not  got  the  exact  number,  but  I  know  that 
there  have  been  a  number  of  feeding  experiments  in 
connexion  with  calves. 

462.  Has  the  result  of  any  of  the  experiments 
shown  that  the  development  of  the  disease  is  very 
slow  or  very  rapid  ? — It  usually  takes  place  within 
about  three  months. 

463.  Is  it  possible  that  the  reason  why  one  does  not 
observe  tuberculosis  in  young  calves  is  that  the  animals 
are  killed  too  young? — I  cannot  ansMrer  that  question. 

464.  You  do  not  know  — No,  not  more  fully  than 
I  have  already  stated. 

465.  (Prof.  Brown)  Now,  in  reference  to  milk. 
Dr.  Woodhead,  did  I  understand  you  to  say  that  the 
children  of  poor  persons  are  more  liable  to  tuber- 
culosis than  the  children  of  well-to-do  people  ? — My 
experience  has  been  entirely  among  the  poorer 
people,  but,  as  a  matter  of  fact,  I  think  they  are  more 
liable  to  be  infected  with  tuberculosis ''  than  the 
children  of  the  wealthier  classes. 

466.  Then  it  is  the  case  ? — l^es,  I  think  so. 

467.  Is  there  any  particular  reason  that  occurs  to 
you  why  poor  children  should  be  more  likely  to  get 

tuberculous  milk  than  the  cliildren  of  the  rich  ?  No, 

not  in  this  country,  except  that  the  cows  which  supply 
poor  people  with  milk  may  be  kept  in  the  cow-houses 
under  rather  worse  conditions  than  those  which  supply 
the  rich. 

468.  For  example,  is  it  likely  that  they  might  be 
cows  of  a  poorer  quality.? — I  should  think  that  is 
very  likely. 

469.  Do  tuberculous  cows  give  a  diminished  supply 
of  milk  compared  with  those  which  are  not  infected? 
— No,  I  think  it  is  rather  the  other  way, 

470.  They  give  more? — I  believe  so,  at  certain 
stages  of  tlie  disease. 

471.  Then  it  might  be  possible,  for  a  small  sum 
til  at  a  dairyman  would  be  able  to  purchase  a  cow 
which  wnnhi  give  a  lot  of  milk,  but  tbere  would  be  all 
the  more  feai-  that  it  was  in  a  tuberculout!  con<Iition  ? 
— Yes,  in  some  stages  of  the  disease. 
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472.  If  a  luberculous  cow  were  wanted,  would  Ji 
dairyman  have  any  difficulty  in  finding  it  in  a  poor 
neighbourhood  ?~Our  experience  was  that  some  were 
to  be  found  in  poor  neighbourhoods,  while  others 
certainly  were  to  be  found  in  a  very  well-to-do  locality. 

473.  Were  your  experiments  made  by  feeding  with 
meat  juice  ?— By  inoculating  with  meat  juice. 

-^74  Did  you  find  out  that  the  meat  juice  was  tree 
from  iuOercle  bacim?--We  could  not  get  evidence  of 

the  bacilli.  , 

475  You  could  not  detect  them  ?— ISo ;  that  was  the 
reason  we  tried  inoculation.  The  experiments  we 
made  were  not  feeding  experiments,  and  it  was 
because  we  did  not  find  the  bacilli  that  we  tried 
inoculation.  We  found  the  bacilli  in  some  of  the  organs 
in  very  large  quantities. 

476.  In  the  case  of  the  pleura  is  there  not  a  great 
probability  of  infection  with  active  bacilli  in  trying  to 
clear  it  ?— Yes.  .  -, 

477.  Those  parts  are  generally  trimmed  by_  the 
butcher  which  would  show  that  there  was  infection  ? 
 Yes  ;  the  meat  1  saw  had  been  trimmed  by  the 

478.  You  spoke  about  meat  inspection,  and  you 
have  made  some  rather  important  suggestions  in 
regard  to  which  I  wish  to  ask  a  few  questions.  You 
have  recommended  a  very  general  inspection  of  the 
meat,  and  if  that  should  be  brought  about  as  the  result 
of  your  evidence,  it  would  fall  to  the  lot  of  my  depart- 
ment to  pass  an  order  for  that  purpose.  I  will  ask 
you,  in  the  first  place,  do  you  think  there  would 
be  any  difficulty  in  this  country  in  carrying  a  system 
of  this  kind  into  eifect  ?— Probably  there  might  be 
some  difficulty  at  first. 

479.  For  example,  are  you  aware  that  in  London 
alone  there  are  several  hundred  slaughter-houses  ?  I 
do  not  know  the  actual  number,  but  it  is  very  large  ? 
 No,  I  wfis  not  aware  of  that  fact. 

480.  Many  of  them  are  httle  places  behind  the 
butchers'  shops  in  narrow  courts  and  lanes.  Are  you 
aware  that  in  such  places  cattle,  sheep,  and  swine  are 
slauo-htered  ? — No,  I  was  not  aware  of  that  fact,  and  I 
do  not  think  such  a  state  of  matters  should  be  allowed. 

481.  But  admitting  it  to  be  the  case,  would  not  a 
system  of  inspecting  the  slaughter-houses  regularly, 
Avhich  must  be  done,  if  we  are  to  do  what  you  suggest, 
involve  a  very  large  amount  of  arduous  work? — Yes, 
no  doubt. 

482.  And  also  involve  a  great  deal  of  expense  ? — 
Certainly  ;  but  in  Copenhagen  the  public  slaughter- 
houses, &c.  pay  their  own  expenses.  A  deficit  has 
not  been  known  since  they  were  erected,  and  the 
control  system  was  instituted.  Should  a  deficit  occur, 
the  municipal  authorities  would  be  called  upon  to 
make  it  good.  The  principal  income  is  derived  from 
charges  made  for  the  inspection  of  carcases  at  the 
control  or  inspection  stations,  sale  of  manure,  and 
gate  money  taken  at  the  cattle  market  adjoining,  and 
belonging  to  the  public  abbattoirs, 

483.  And  the  employment  of  a  considerable  number 
of  men  ? — Yes. 

484.  You  think  that  In  every  case  a  skilled  inspector 
ought  to  be  employed? — Yes,  1  think  that  if  the 
butchers  and  the  people  are  to  have  any  confidence  in 
the  results  of  the  inspection,  the  inspectors  employed 
should  be  skilled  men. 

485.  Of  course  that  would  involve  considerable 
expense  ? — Yes. 

486.  In  each  case  ? — Yes. 

487.  Do  you  think  from  what  you  saw  in  Copen- 
hagen that  all  the  veterinary  surgeons  there  are 
competent  to  detect  tuberculous  deposit  ? —  Yes,  I 
certainly  think  the  head  inspector  is  most  competent, 
and  it  is  he  who  has  to  decide. 

488.  They  are,  in  your  opinion,  able  to  detect  that 
a  deposit  in  the  pleura  or  in  the  pericardium  is  due 
to  tuberculosis  ?  — Yes,  I  have  no  doubt  they  are. 

489.  Does  that  remark  apply  to  all  of  the  inspectors, 
or  to  the  head  inspector  only  ?— If  there  is  any  doubt 
at  all  the  head  inspector  is  called  in  to  decide. 

490.  Can  you,  from  your  own  knowledge,  say 
whether  it  is  difficult  or  not  to  detect  whether  a 


deposit  contains  tubercle  bacilli,  or  is  actually  tuber- 
culous ? — There  may  be  considerable  doubt  at  first, 
but  it  can  be  proved  in  the  course  of  a  few  minutes. 

491.  In  any  case  of  doubt  or  difficulty  in  Copen- 
hagen the  head  inspector  is  called  in  ? — Yes. 

492.  Have  they  more  than  one  slaughter-house  in 
Copenhagen  ? — No,  only  one. 

(Prof.  Brown.)  I  think  that  is  a  question  which 
ought  to  be  brought  out  prominently.  It  must  reduce 
the  difficulty  of  the  matter  very  much. 

493.  (Chairman.)  What  is  the  population  of  Copen- 
hagen ? — About  310,000, 1  think.  The  adjoining  town 
or  suburb  of  Frederittsberg,  which,  however,  is  not 
included  in  the  municipal  boundaries,  has  a  further 
population  of  about  50,000. 

494.  {Prof.  Brown.)  As  to  the  inspection  of  the 
carcase,  I  take  it  that  we  should  be  bound  for  the 
purpose  of  carrying  out  your  proposition  to  inspect  all 
ihe  foreign  meat  sent  into  this  country  ? — Yes,  all  the 
meat  going  into  town  or  country  would  have  to  be 
inspected. 

495.  May  I  give  you  an  idea  of  what  that  would 
involve  ?  300,000  animals  are  landed  in  this  country 
from  the  United  States  alone,  all  of  which  have  been 
previously  slaughtered  and  dressed.  It  would  be 
necessary  to  examine  at  the  different  ports  every 
week  something  like  6,000  carcases,  and  that 
would  form  only  an  infinitesimal  part  of  the 
meat  supply  which  the  inspector  would  have  to 
examine  in  this  country.  It  only  touches  one 
country,  and  does  not  deal  with  the  whole  of  the 
meat  which  is  brought  in  in  the  shape  of  carcases. 
Would  not  the  inspection  in  such  a  case  involve  very 
great  expense,  labour,  and  difficulty  ? — No  doubt; 
but  it  might  be  done  more  easily  here  and  at  less 
expense  than  in  a  small  isolated  city  like  Copenhagen. 

496.  Do  you  mean  by  centralizing  the  movement  of 
the  carcases  to  a  particular  port  or  place  for  inspection  ? 
—Yes. 

497.  Would  it  not  involve  an  enormous  delay  ? — 
No,  I  think  not.  The  carcases  could  be  brought  in 
at  the  railway  stations  or  docks,  and  the  whole 
inspection  could  be  managed  most  expeditiously. 

498.  Carcases  landed  from  foreign  countries  are 
already  examined  at  nearly  every  port  to  which  they 
are  sent,  but  I  understand  you  to  ask  for  some  kind 
of  central  inspection  ? — lEach  of  the  ports  would  be 
a  centre  in  connexion  with  the  town  in  which  in  ail 
probability  the  meat  would  be  consumed  or  from 
which  it  must  be  sent  on.  It  could  pass  through  the 
hands  of  the  inspectors  at  the  ports  and  railway 
stations. 

499.  The  carcases  generally  come  over  packed  and 
covered  with  canvas.  Do  you  propose  that  the 
carcases  should  be  unpacked  and  inspected  before  they 
are  allowed  to  be  moved  to  any  other  part  of  the 
country  to  which  the  consumer  may  desire  to  have 
them  sent  ? — It  must  be  inspected  whether  the 
inspection  is  done  at  the  port  or  some  other  inspection 
station  most  convenient  for  the  consumer. 

500.  What  kind  of  inspection  would  you  have  ? — 
The  same  as  that  which  is  carried  out  in  Copenhagen. 

501.  Is  it  a  microscopic  inspection  ? — Yes,  if 
necessary. 

502.  That  would  have  to  be  done  if  one  boat 
brought  4,000  carcases  and  another  2,000  more  ?— 
Yes  an  expert  ought  first  to  examine  the  meat  with 
the  naked  eye  and  say  whether  it  presented  appearances 
which  rendered  it  desirable  that  it  should  be  further 
examined  or  not.  Such  further  examination  would 
only  be  necessary  in  those  cases  in  which  doubt  might 
arise. 

503.  Would  you  only  examine  one  or  two  carcases 
out  of  a  cargo?— An  examination  Avould  only  be 
necessary  in  those  cases  in  which  there  was  any 
suspicion  of  disease;  I  mean  a  strict  examination. 
Of  course  the  whole  of  the  meat  would  have  to  be 
examined. 

504.  The  whole  number  of  carcases  brought  over 
and  landed  ? — Yes,  but  in  every  case  it  would  not  be 
necessary  that  the  examination  should  be  microscopical. 
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505.  Have  you  formed  any  opinion  as  to  the  time 
at  which  the  cargoes  would  be  brought  in  ? — No,  I 
know  nothing  of  that. 

506.  Are  you  aware  that  they  may  be  brought  into 
a  jjort  at  7  or  8  or  9  o'clock  at  night,  and  that  they 
are  immediately  landed,  transferred  to  the  railway 
trucks,  and  sent  olf  to  the  meat  market  ?— Even  in 
that  case  if  they  are  not  unpacked  at  once  they  can  by 
inspected  at  the  centres  from  which  they  are  sent :  to 
the  London  meat  market  or  to  the  Liverpool  or 
Manchester  meat  markets. 

507.  But,  for  example,  the  carcases  brought  over 
might  be  consigned  to  some  20  or  30  different  persons 
in  various  parts  of  South  Wales.  Would  you  in  that 
case  require  them  ail  to  be  taken  to  one  place  to  be 
inspected  ? — I  think  it  would  be  necessary  to  provide 
that  they  should  go  to  some  place  for  the  purpose  of 
being  inspected. 

508.  If  the  place  of  inspection  happened  to  be 
beyond  the  railway  system,  would  you  require  them 
to  be  carted  to  the  point  at  which  the  inspection  was 
to  be  made  ? — These  are  all  merely  practical  details.  I 
should  feel  inclined  to  say  that  the  place  of  inspection 
should  be  in  connexion  with  the  railway  or  shipping 
centre  to  which  they  are  taken  before  being  distributed, 
but  no  meat  should  be  allowed  to  be  retailed  until  it 
is  stamped. 

509.  You  quite  realise  that  it  would  be  extremely 
difficult  to  carry  out  the  regulations  you  would  impose  ? 
— I  quite  realise  that  if  such  provisions  were  laid 
down  it  might  take  some  time  to  get  them  into  working 
order. 

510.  Would  not  the  whole  of  the  meat  trade  be 
opposed  to  them  ? — That  would  probably  be  the  case 
at  first. 

511.  And  the  result  would  be  a  large  addition  to 
the  duties  of  the  Minister  of  Agriculture  ? — Yes,  no 
doubt  that  was  the  case,  I  believe,  in  Copenhagen  at 
first.  There  was  originally  a  good  deal  of  opposition, 
but  it  entirely  subsided,  and  ultimately  all  classes 
became  willing  to  submit  to  the  regulations. 

512.  I  understand  you  to  say  that  the  system  applies 
only  to  Copenhagen  and  not  to  the  whole  of  Denmark  ? 
• — It  applies  only  to  meat  passing  into  Copenhagen  or 
through  it.  I  do  not  know  what  is  done  in  the 
provinces.    I  only  studied  the  system  in  Copenhagen. 

513.  Are  you  of  opinion  that  although  there  might 
be  considerable  opposition  in  this  country  on  the  part 
of  the  meat  trade  to  similar  regulations  here,  that  in 
the  end  they  would  be  submitted  to  ? — ^es.  I  think 
so ;  they  might  even  be  welcomed,  as  they  were  in 
Copenhagen.  In  any  case  the  present  state  of  un- 
certainty would  be  avoided  by  the  butchers  and  cattle 
dealers,  a  change  that  would,  I  think,  be  welcomed  by 
them.  The  stamping  would  increase  the  value  of  the 
meat  to  the  retailer. 

514.  Is  it  the  case  that  animals  and  carcases  are 
brought  into  Copenhagen  from  the  districts  outside  ?— 
Yes,  they  are  brought  in  from  the  outside. 

515.  Are  the  animals  slaughtered  outside  before 
they  are  brought  in  ? — Yes,  some  of  them. 

516.  And  the  whole  of  them  are  inspected  ? — Yes. 

517.  They  are  compelled  to  be  taken  to  a  central 
station  ? — Yes. 

518.  {Chairman.)  Is  that  after  the  meat  has  been 
dressed  ? — Yes. 

519.  I  presume  you  appreciate  the  fact  that  in 
regard  to  the  animals  which  are  brought  to  this 
country  from  abroad  they  are  dressed  carcases  from 
which  any  portion  which  might  indicate  the  presence 
of  tuberculosis  will  have  been  removed  ? — If  the 
parts  which  would  indicate  the  presence  of  tuber- 
culosis were  removed,  the  inspector  would  always  take 
notice  of  the  fact. 

520.  As  a  matter  of  fact,  are  you  able  to  aay  whether 
in  regard  to  carcases  coming  from  abroad  they  have 
not  been  prepared  for  consumption  before  they  are 
sent  away,  and  whether  all  the  parts  which  would 
show  infection  have  not  been  removed  ? — That  is  so, 
but  an  inspector  would  tell  at  once  whether  a 
particular  part  had  been  removed  for  the  purpose  of 
preventing  the  detection  of  tuberculosis. 


521.  (Prof.  Brown.)  That  would  be  quite  easy,  I  Dr.G.S. 
think  ?— I'es.  Woodkead. 

522.  {Pi of.  Burdon  Sanderson.)    Are  there  two    ^7  Qct.  1890 

systems  of  inspection  in  force  at  Copenhagen,  namely,   

in  the  abattoir  in  addition  to  the  inspection  which  the 

meat  would  undergo  on  its  arrival  at  the  port,  or  only 
one  ? — In  such  a  case  the  meat  would  be  inspected 
twice,  unless  it  was  stamped  at  the  first  inspection, 
which  it  could  not  be  if  the  animal  was  alive.  Many 
of  the  cattle,  as  I  have  mentioned,  are  condemned 
during  life  by  the  municipal  inspecting  veterinary 
surgeon. 

523.  It  would  also  be  inspected  at  the  railway 
station  when  it  arrives  there  ? — Yes,  it  would  undergo 
a  regular  inspection  in  both  cases;  but  every  inspec- 
tion is  carried  on  in  the  same  way. 

524.  Under  the  same  regulations  in  regard  to  tho 
inspection  ? — Yes. 

525.  Do  you  think  it  would  be  possible  to  calculate 
or  to  obtain  the  data  for  calculating  the  actual  expense 
of  the  inspection  per  head  of  cattle  ? — I  think  it  would 
be  perfectly  easy  to  obtain  that  information  from  the 
statistics  already  kept.  Of  course  all  the  statistics  are 
kept. 

526.  It  would  be  comparatively  easy  to  get  at  the 
facts  ? — Yes,  I  think  so.  In  Copenhagen  it  is.  as  I 
have  said,  self  supporting. 

527.  Because  I  suppose  that  however  large  the 
work  to  be  done  in  this  country  would  be  as  compared 
with  Copenhagen  and  Denmark,  the  proportion  of  the 
relative  expense  of  the  inspection  would  be  no  greater 
here  than  in  Denmark  ?— Probably  it  would  be  less, 
because  the  animals  would  be  dealt  with  in  larger 
numbers. 

528.  {Chairman.)  I  have  only  one  or  two  further 
questions  to  ask.  Do  I  understand  you  to  say  that,  in 
your  opinion,  by  the  adoption  of  proper  regulations, 
tuberculous  disease,  both  in  animals  and  mankind,  in 
this  country  might  be  entirely  stamped  out  ? — Yes. 
theoretically  it  might. 

529.  The  tuberculous  disease  we  have  here,  which 
is  known  as  consumption  in  grown-up  persons  and 
tabes  mesenterica  in  children  ? — Yes. 

530.  Through  the  adoption  of  the  very  stringent 
system  you  recommend,  both  as  regards  milk  and 
meat  ? — Yes,  and  by  attacking  other  sources  of 
infection. 

531.  Although  the  system  has  been  in  operation 
for  five  years  in  Copenhagen,  which  is  a  town  of 
300,000  inhabitants,  there  are  no  quotable  statistics  to 
.show  that  the  condition  of  the  people  has  improved  ? — 
I  can  scarcely  say  that  there  are  no  quotable  statistics. 

532.  Then,  as  far  as  you  kno\^-,  there  are  statistics  ? 
—Yes ;  the  authorities  of  Copenhagen  are,  I  believe, 
preparing  statistics  at  this  moment,  and  they  are  con- 
vinced that  the  result  will  be  found  to  be  favourable. 

533.  You  say  that  the  disease  known  as  con- 
sumption which  afflicts  mankind  is  not  hereditary  ? — 
That  is  my  view. 

534.  But  is  contracted  by  weakly  and  delicate 
children  from  outside  influences  ? — Yes. 

535.  And  that  the  disease  is  not  necessarily  con- 
tracted by  eating  infected  meat  ?— That  is  my  opinion. 

536.  {Prof.  Brown.)  What  system  would  you 
suggest  for  adoption  in  order  to  detect  the  existence 
of  tuberculosis  in  a  living  animal  ?— By  paying  special 
attention  to  the  condition  of  the  glands  in  the  neck, 
and  those  in  front  of  the  hanch  bones,  whicli  should 
always  be  equal  in  size,  the  state  of  the  alimentary 
canal,  and  the  general  condition  of  the  animal,  as 
regards  coat  and  skin,  especially  over  the  flanks,  the 
lungs  should  be  examined  by  auscultation  and  per- 
cussion, before  and  after  the  animal  coughs,  which  it 
should  be  made  to  do  by  slight  compression  of  the 
trachea.  The  glands  above  the  hinder  quarters  of  the 
udder,  and  the  quarters  themselves,  should  always  be 
most  carefully  examined  for  enlargement  and  hardness, 
especially  when  tenderness  is  present.  An  examination 
should  also  be  made  per  rectum  with  the  object  of 

C  2 


20 


ROYAL  COMMISSION  ON  TUBERCULOSIS: 


Dr.  G.  S. 

Woodhead. 

17  Oct.  1890. 


determining 
peritoneum, 
be  examined. 
.537.  Is  it 


whether  there  is  any  lubercle  of  the 
The  mucus  in  the  throat  should  also 


easy  to  detect  bacilli  in  mncus  in  the 

The  witness  withdrew, 


ihroat? — Yes.  'Jlie  mucus  is  removed  with  a  sponge 
or  with  a  piece  of  cloth  ;  it  is  then  stained  on  a  cover 
glass  by  the  ordinary  method,  and  examined  micro- 
scopically. 


Statistics  supplied  to  Dr.  Woouhead  by  Prof.  Bang,  Dr.  Eassmussen,  Mr.  Busch,  and  Mr.  Cakl  Speensen, 

in  answer  to  Question  346, 


1888. 


There  were  slaughtered  in  the  public  slaughter-hoiises 
in  Copenhagen — 

Cattle,  ;54,196,  of  which  5,568,  or  1 6-  28  per  cent.,  were 
tuberculous. 

Calves,  49,477,  of  which  57,  or  0"12  per  cent.,  were 
tuberculous. 

Pigs,  8,569,  of  which  975,  or  11-38  per  cent.,  were 
tuberculous. 

There  were  slaughtered  outside  the  city,  but  inspected 
at  the  Copenhagen  Control  Stations — 

Cattle,  6,099  quarters,  of  which  369,  or  6*5  per  cent., 

were  stamped  2nd  class,  as  coming  from  tuberculous 

animals. 


Calves,  7,442  half-carcases,  of  which  8,  or  'll  per 

cent.,  were  stamped  2nd  class,  as  coming  from 

tuberculous  animals. 
Pigs,  417,210  half-carcases,  of  which  4,489,  or  1-07 

per  cent.,  were  stamped  2nd  class,  as  coming  from 

tuberculous  animals. 

Condemned  completely — 
Cattle,  1,286  Danish  pounds. 

Pigs,  13,772  Danish  pounds.     100  Danish  pounds 
=  1  cwt. 

Average  weight  of  cattle,  say,  380  Danish  pounds. 
,,  ,,       calves,   „     p  ,, 

pigs,      „  150 
,,  „       horses,  ,,    636  „ 

„  „       sheep,    „  25 


1889. 

There  were  Slaughtered  and  Inspected  in  the  Copenhagen  Abattoirs. 


Quarter. 


Kind. 


Numbers  Killed. 


Stamped 
2nd  Class* 
for  Tubercle. 


Confiscated 

in  Lbs. 
for  Tubercle. 


Organs 
condemned  for 
Tubercle. 


Januaiy  to  March 


April  to  June 


October  to  December 


r 


July  to  September  -<{ 


Cattle 
Horses 
Pigs  - 
Calves 
Sbeep  - 


Cattle  - 
Horses 
Pigs  - 
Calves 
Sheep  - 


Cattle 

Horses 

Pigs 

Calves 

Sheep 


Cattle  - 
Horses 
Pigs  - 
Calves 
Sheep  - 


8,298 
13G 
635 
10,853 
667 


6,806 
95 

1,037 
14,869 
24,772 


388 

97 

8^ 


319^ 

109f 
161 


7,105 
122 
928 
11,566 
47,386 


8,630 
272 
513 
10,982 

5,033 


3541 


55f 
24* 


316i 

91 
14 


Totals  fok  Ykak. 


Cattle 

Horses 

Pigs 

Calves 

Sheep 


30,839 
625 
3,113 
48,270 
77,858 


1,3781 

353i 
64 


15,595i 

l,186i 
133^ 


13,995^ 

1,210 
107 


20,462 
536 
361 
102 


20,940 

851 
264 
25 


70,993 
536 
3,6081 
606i 
25" 


'3,161. 


-2,714. 


[■2,808. 
I 

J 


>2,915. 


*  i.e.,  not  exactly  unfit  for  human  food,  but  the  animal  has  suffered  from  localised  tuberculosis.  The  2nd  class  stamp  indicates 
that  the  meat  ought  to  be  very  well  cooked ;  it  corresponds  to  that  meat  which  is  sold  in  southern  Germany,  called  the 
Freibank. 

The  number  of  animals  brought  to  the  Cattle  Yard  for  sale  in  1889  was — 
Cattle       -  -  .^5,336 

Horses         -       -  \  The  owners  of  all  these  animals  have  to  pay  the  entrance  fee  at  the 

'  "    3g'g77  |-     gate,  although  they  are  not  to  be  slaughtered.    They  also  pay  the 

-  ?  I 

-  2,758  J 


Calves 
Sheep 
Geese 


insurance  fee  to  the  gate  keeper. 
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1889. 


Tbtre  weie  Slaugateked  outside  the  City  but  inspected  at  the  Copenhagen  Control  Rtafcions, 


Quarter. 


Kind. 


January  to  March 


April  to  June 


July  to  September 


October  to  December 


Oxen  - 
Horses 
Swine 
Calves 
Sheep  - 


Oxen 

Horses 

Swine 

Calves 

Sheep 

Oxen  - 
Horses 
Swine  - 
Calves 
Sheep  - 

Oxen 

Horses 

Swine 

Calves 

Sheep 


Numbers 
Examined. 


1,771/4 
2,050/4 
118,972/2 
],8Gl/2 
3/1 


1,473/4 
1,775/4 
76,184/5! 
3.408/2 
1,516/1 


1,610/4 
1,947/4 
52,343/2 
2,292/2 
3,776/1 


2,059/4 
2,079/4 
99,318/2 
2,722/2 
465/1 


Stamped 
2nil  Class  for 
Tubercle. 


84/4 

1,880/2 

2/2 


77/4 
1,075/2 


62/4 
350/2 


65/4 
1,474/3 


Confiscated 

in  Lbs. 
for  Tubercle. 


641 
5,202| 


349 
4,706 


540 
l,066i 


78 
4,447 


Organs 
condemned 
for  Tubercle. 


36. 


38. 


f-55. 


!>37. 


Larsre  animals  are  brought  in  in  quarters,  thus,  1,771/4  =  1,771  quarters. 

^^^^^  »  »  *>alf-caxcases,  thus,  1,861/2  =  1,861  halves;  3/1,  3  carcases  of  sheep,  for  example. 


1890. 

In  the  Quarter,  January— March,  there  were  Slaughteeed  in  the  Copenhagen  Abattoir  8,620  Oxen.  212  Horses 

563  Swine,  11,474  Calves,  1,056  Sheep. 


Stamped  2nd  Class. 

Entirely  Confiscated. 

Part  of  Carcase  Confiscated. 

1 

0 
O 

O 

> 

o 

O  . 

Oxen. 

Horses. 

Swine. 

Calves. 

Sheep. 

Oxen. 

Horses. 

Swine. 

Calves. 

Sheep. 

Oxen. 

Horses. 

Swine. 

Calves. 

Sheep. 

Pounds 
demned, 

Organs 
demned. 

For  tubercle  - 

463 

1 

97i 

14i 

39 

1 

154 

61 

8 

26,105 

3,892 

Percentage  - 

5-37 

•47 

17 

•12 

•45 

•009 

1^8 

1^83 

•7 

In  the  Quarter,  January— March,  there  were  Slaughteeed  outside  the  City  but  inspected  at  the  Copenhao-en 
Control  Station  1,934/4  Oxen,  1,996/4  Horses,  98,601/2  Swine,  2,821/2  Calves,  33/1  Sheep. 

Stamped  2nd  Class. 

Entirely  Confiscated. 

Part  of  Carcase  Confiscated. 

o 
U 

a 
o 

Oxen. 

Horses. 

Swine. 

Calves. 

Sheep. 

Oxen. 

Horses. 

6 
a 

Calves. 

Sheep. 

Oxen. 

Horses. 

Swine. 

Calves. 

Sheep. 

Pounds 
demned, 

Organs 
demned. 

For  tubercle  - 

94/4 

1,608/2 

1 

28 

210 

5,745 

30 

Percentage  - 

4-86 

1-6 

•  3 

•11 

•85 

Statistics  of  Tubeeculosis  in  the  Human  Subject  in  Copenhagen  for  the  Years  1888-1889. 
Population  of  Copenhagen  in  1889,  308,600. 


Deaths  from  phthisis  pulinonum 
Tnberculosis  acuta      -  -  - 

Tuberculosis  in  other  organs  of  the 

body,  excluding  hydrocephalus 
Hydrocephalus  acutua    -          -  - 


1888.     1889.  1888.  1889. 

808       766  Atrophia  infantilis,  some  of  which  are 

61        75  probably  tubercular  -  -  -     ?  334 

80        56  Excluding  the  last  two  groups  the  totals  were  for 

?        iQA  1888,  949,  and  in  1889,  in  spite  of  increase  of  population. 

^"^^  only  897.  f  f  , 
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The  following  statistical  returns  have  come  to  hand  since  the  foregoing  was  printed  : — 

Population  of  Copenhagen— (The  whole  Town,  including  the  Roadstead  and  Port.) 


1883 
1884 
1885 
1886 
1887 


268,400 
274,000 
284,000 
289,500 
295,000 


1888 
1889 
1890 
1891 
1892 


-  303,500 

-  312,387 

-  312,859 

-  323,000 

-  330,000 


Note. — In  the  mortality  returns  are  included  people  brought  in  from  outside  districts  who  die  iu  the  hospitals. 


Returns  of  Mohtality  from  Tubercolosis  in  Copenhagen,  classified  according  to  Times  of  Year. 
Note. — In  the  mortality  returns  are  included  people  brought  in  from  outside  districts  who  die  in  the  hospitals. 


Jan. 


Feb. 


Mar. 


Apr. 


Mav.  June. 


July.    Aug.  Sept 


Oct. 


Nov.  Dec. 


Total. 


Scrophulosis    .  -  - 

Hydrocephalus  acutus 
Tuberculosis  acuta 
Phthisis  pulmonum 
Tuberculosis  in  aliis  corporis 
partibus. 

Total 


Scrophulosis    .  -  - 

riulrocephalus  acutus 
Tuberculosis  acuta 
Phthisis  pulmonum 
Tuberculosis  in   aliis  corporis 
partibus. 

Total 


ScrDphulo.sis    -  -  - 

Hydrocephalus  acutus 
Tuberculosis  acuta 
Phthisis  pulmonum  - 
Tuberculosis  in  aliis  corpori-i 
partibus. 

Total 


Scrophulosis    -  -  . 

Hydrocephalus  acutus 
Tuberculosis  acuta 
Phthisis  pulmonalis  • 
Tuberculosis  in  aliis  corporis 
partibus. 

Total 


Scrophulosis    -  -  . 

Hydrocephalus  acutus 
Tuberculosis  acuta 
Phthisis  pulmonalis  - 
Tuberculosis  in   aliis  corporis 
partibus. 

Total 


1883. 


3 

3 

1 

3 

1 

2 

1 

14 

1 

2 

1 

1 

1 

1 

1 

8 

3 

7 

7 

4 

6 

2 

5 

7 

1 

1 

1 

2 

46 

61 

69 

79 

76 

64 

5] 

51 

45 

45 

51 

43 

04 

699 

10 

15 

0 

17 

17 

14 

11 

10 

14 

5 

14 

9 

144 

911 

1884. 


1885. 


1886. 


1887. 


1888. 


2 

2 

2 

1 

2 

2 

3 

2 

2 

18 

5 

11 

21 

8 

]2 

9 

6 

8 

10 

4 

13 

114 

4 

4 

5 

8 

0 

4 

5 

6 

6 

5 

2 

3 

58 

58 

67 

61 

60 

66 

74 

74 

39 

51 

09 

54 

77 

750 

7 

6 

4 

10 

8 

6 

7 

10 

7 

6 

6 

7 

84 

1,024 

2 

1 

1 

1 

2 

1 

1 

1 

10 

8 

9 

10 

12 

8 

10 

9 

8 

8 

7 

11 

12 

112 

5 

5 

6 

5 

2 

1 

2 

3 

2 

2 

5 

38 

64 

62 

72 

74 

55 

65 

52 

47 

46 

42 

60 

66 

705 

10 

10 

10 

10 

13 

6 

6 

3 

10 

4 

5 

7 

94 

959 

1 

1 

1 

1 

2 

2 

1 

1 

10 

14 

11 

16 

17 

22 

9 

7 

12 

6 

7 

10 

6 

137 

2 

3 

7 

4 

9 

4 

5 

3 

8 

7 

4 

6 

62 

68 

44 

53 

76 

61 

45 

56 

43 

46 

53 

60 

48 

653 

9 

4 

8 

6 

13 

8 

7 

4 

6 

6 

3 

5 

79 

941 

1 

1 

1 

1 

2 

1 

3 

1 

11 

10 

7 

5 

12 

9 

7 

9 

4 

7 

10 

8 

10 

98 

4 

9 

2 

3 

3 

7 

3 

7' 

1 

1 

4 

5 

49 

76 

73 

79 

60 

62 

62 

62 

50 

57 

54 

58 

61 

754 

1 

3 

4 

8 

3 

8 

6 

5 

2 

5 

3 

5  ' 

53 

965 

Scrophulosis    -          .  - 

1 

3 

2 

1 

1 

_ 

2 

1 

1 

1 

13 

Hydrocephalus  acutus 

14 

7 

14 

16 

13  . 

11 

16 

6 

4 

6 

14 

11 

132 

Tuberculosis  acuta 

7 

6 

4 

8 

6 

4 

5 

2 

2 

8 

4 

5 

61 

Phthisis  pulmonalis  - 

67 

66 

86 

80 

85 

75 

53 

58 

50 

68 

57 

63 

808 

Tuberculosis  in  aliis  corporis 

3 

12 

9 

10 

12 

8 

5 

5 

6 

5 

4 

1 

80 

partibus. 

Total 

1,094 
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fieturna  of  Mortality  from  Tuberculosis  in  Copenhagen,  &c. — continued. 


1890. 




Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1  Dec. 

Total. 

1889. 

Scrophulosis    -          -  - 

3 

1 

4 

Hydrocephalus  acutus 

14 

11 

9 

8 

12 

11 

18 

7 

10 

12 

11 

7 

130 

Tuberculosis  acuta 

5 

3 

10 

n 

9 

2 

6 

5 

11 

3 

7 

3 

75 

Phthisis  pulmonalis  - 

65 

61 

66 

68 

78 

70 

69 

52 

56 

53 

47 

81 

766 

Tuberculosis  in  aliis  corporis 

4 

3 

6 

9 

7 

2 

5 

7 

4 

1 

3 

5 

56 

partibus. 

Total 

1,031 

Ur  G.  S. 

Wood/lead. 


Scrophulosis    -          -  - 
Hydrocelphalus  acutus 
Tuberculosis  acuta 
Phthisis  pulmonum  - 
Tuberculosis  in  aliis  corporis 
partibus. 

Total 

1 
10 

4 
56 

1 

11 
9 

66 
9 

1 
14 
15 
63 

7 

1 

14 
9 

59 
6 

2 
11 
12 
66 

5 

8 
7 
62 
2 

14 
5 

62 
4 

2 
2 
6 
57 
9 

4 
3 
53 
7 

1 
11 

5 
53 
7 

7 
9 
65 
5 

12 
2 

43 
4 

8 

118 
86 

735 
66 

1,013 

1891. 

Scrophulosis    .          -  - 
Hydrocephalus  acutus 
Tuberculosis  acuta 
Phthisis  pulmonum  - 
Tuberculosis  in  aliis  corporis 
partibus. 

Total 

5 
5 
57 
3 

1 

12 
2 

59 
5 

16 
4 

79 
5 

1 

20 
8 
74 
10 

1 

11 
14 
72 
5 

1 

14 
12 
65 
8 

2 
13 
11 
42 

1 

n 

4 
36 
6 

8 
3 
29 
2 

8 
5 
45 
4 

15 
2 

54 
5 

8 
6 
68 
11 

7 

141 
76 

680 
71 

_ 

97.3 

1892. 

Scrophulosis    -          -  - 

'  '  J  111  ly^C  U  Llcll  UH  tXKf  11  lUO 

Tuberculosis  acuta 
Phthisis  pulmonum  - 
Tuberculosis  in   aliis  corporis 
partibus. 

Total 

- 
6 
5 
58 
3 

15 
12 
75 
6 

22 
5 

59 
9 

1 

9 
6 
60 
7 

16 
9 

67 
5 

17 
3 

50 
9 

9 

10 
34 
11 

15 

5 
35 
3 

9 

5 
53 
7 

13 
8 

41 
4 

8 
5 
53 
2 

13 
9 

49 
5 

1 

152 
82 

634 
71 

940 

Total     mortality  from 
Tuberculosis  in          -  1883 

75 

94 

99 

98 

89 

6^^ 

71 

63 

tiU 

5 'J 

'.")  1 1 

„              ,.         -  1884 

76 

90 

93 

87 

94 

95 

95 

63 

74 

86 

69 

102 

1,024 

„              „         -  1885 

87 

88 

99 

102 

79 

84 

69 

61 

67 

55 

77 

91 

959 

„              „         -  1886 

93 

62 

85 

104 

106 

67 

77 

64 

66 

73 

78 

66 

941 

„              „         -  1887 

91 

93 

90 

84 

78 

85 

82 

67 

67 

73 

74 

81 

965 

„             „         -  1888 

92 

91 

116 

116 

117 

99 

79 

71 

64 

88 

80 

81 

1,094 

„              „         -  1889 

88 

78 

91 

96 

106 

85 

98 

74 

81 

69 

68 

97 

1,031 

„              „         -  1890 

102 

95 

100 

89 

96 

79 

85 

76 

67 

77 

86 

61 

1,013 

„              „         -  189,1 

70 

79 

104 

113 

103 

100 

75 

58 

42 

62 

76 

93 

975 

„              „         .  1892 

72 

108 

95 

83 

97 

79 

64 

58 

74 

66 

68 

76 

940 
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rH 
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rH          CO  CS 
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«  .-H  lO 

CO 

O       CO  CO  oo  1 
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CO 
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CO 
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CO 

H 
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CO 
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O  CO  to  -«< 
CO 

00  O  to          rH  1 

to  d  1:^  O 
CO 

to  to  d  to  OS  1 
t~  CO  CO  T)l 
CO 

1    '    1    1    1  1 

1     1     1     1     I  1 

1  1  1  1  1  1 

(D  O 

bo  fl 

<5 

M 

1    I    1    1    1  I 

1     1     1     1     1  1 

1       1    rH      1       1  1 

Over  85 
Years. 

1      1      1      1    1-H  1 

I     1     1     1     1  1 

1     1     1     I     1  1 

1  1  1  1  1  1 

1   1   1   1  "-1  1 

1     1     1     1     1  1 

1  1  1  1  1  1 

75-85 
Years. 

1    1    i       1  1 

1       1       1    O  rH  1 

1  1  1  -^l  1  1 

1      1      I    00  r-(  I 



1       1       1       1       1  1 

1    rH      1    M     1  1 

65-75 
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(M 

r-l    1      1    ^  (M  1 
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to  t-i 
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IM 
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CO 

1      1      1    -H  TJ.  1 
CO 

1  s 

lO  <u 

1      1      1    CO  O  1 

01  ^  rti 

1     I     1   O  CO  1 

■o 

1      I    rH  to  to  1 

4.5-55 
Years. 

1      1    rH  01     1  1 

CO 
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d 

^' 
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1  —  d  lO  •<?  1 

00 

1  ? 

lO  ^ 
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MINUTES  OF  EVIDENCE. 


25 


Total  of  all 
Sexes. 

Both 
Sexes.  1 

fR 

P  s 
a)  o 

Over  85 
Years. 

00  is 
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Years. 

55-65 
Years. 
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Years. 
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§■ 
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ROYAL  COMMISSION  ON  TUBERCULOSIS: 


Dr.  G.  S. 

Woodhead. 

Oct.  1890, 
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MINUTES  OF  EVIDENCE. 


1889. 

Inspection  op  Meat  Killed  in  the  Public  Slaughtee-iiobse  at  Copj!nhauek. 


January  Quarter 
April  Quarter 
July  Quarter 
October  Quarter 

Total 


Number  of  Animals  sent  in  to  be  Slaugrhtered. 

Oxen. 

Horses. 

Pigs. 

Calves. 

Sheep. 

8,298 

136 

635 

10,853 

667 

6.806 

95 

1,037 

14.,869 

24,772 

7,105 

122 

928 

11,566 

47,380 

8,630 

272 

513 

10,982 

5,033 

30,839 

625 

3,113 

48,270 

77,858 

Br.  G.  S. 

Woodhead. 

17  Oct.  1890. 


Stamped  2nd  Class. 

Tuberculosis. 

Oxen. 

Horses. 

Pigs. 

Calves. 

Sheep. 

January  Quarter 

388 

97 

84 

April  Quarter 

379i 

1091 

164 

July  Quarter 

354J 

55i 

244 

October  Quarter 

sm 

91 

14 

Total 

1,3784 

3534 

64 

i 

Whole  Animal  condemned. 


03 

0) 

& 

> 

<1> 

Partially  condemned. 


Meat  condemned. 
(Average  weight  of  animals  in  brackets.) 


Lbs. 

5,622  oxen  = 

70,992 

(380  \\,s.) 

1  horse  = 

536  - 

(536  „  ) 

600  pigs  = 

3,608  ■ 

(150  „  ) 

74  calves  = 

606 

(  ?     „  ) 

1  sheep  = 

25  - 

(  25  „  ) 

75,767 


Con- 
demned 
Meat. 


Lbs. 
16,9154 

15,3124 

21,461 

!  22,080 


Con- 
demned 
Organs. 


3,161 


2,714 


2,808 


2,915 


75,769  11,598 


Note.— WO  Danish  lbs.  =  1  cwt. 


Inspection  of  Meat  sent  to  tee  Stations. 


Number  of  Carcases 

sent  in. 

Oxen. 

Horses. 

Pigs. 

Calves. 

Sheep. 

January  Quarter 

1,771/4 

2,050/4 

118,972/2 

1,861/2 

3/1 

April  Quarter  - 

1,472/4 

1,775/4 

76,184/2 

.3,408/2 

1,516/1 

July  Quarter 

1,610/4 

1,947/4 

52,343/2 

2,292/2 

3,776/1 

October  Quarter 

2,059/4 

2,079/4 

99,318/2 

2,722/2 

465/1 

Total 

6,912/4 

7,851/4 

346,817/2 

10,283/2 

5,760/1 

Stamped  2nd  Class. 

Tuberculosis. 

Oxen. 

Horses. 

Calves. 

Sheep. 

January  Quarter 

84/4 

1,880/2 

2/2 

April  Quarter 

77/4 

1,075/2 

July  Quarter 

02/4 

350/2 

October  Quarter 

65/4 

1,474/2 

Total 

288/4 

4,779/2 

2/2 

1 

AVhole  Animal  condemned. 


Partially  condemned. 


Meat  condemned  in  lbs. 
(Average  weight  ot  animals  in  brackets.) 
Lbs. 

Oxen  =  1,608  -  (380  lbs.) 
Pigs      =  15,418   -    (150  ,,  ) 

17,026 

Making  4  oxen  and  103  pigs. 


Con. 
demned 
Meat 


Lbs. 

5,8434 


5,055 


1,6064 


4,£22 


17,0274  166 


Con- 
demned 
Organs. 


36 


38 


37 


iVoic— Larger  animals  are  brought  in  in  quarters ;  smaller  ones  in  halves. 
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EOTAL  COMMISSION  ON  TUBERCULOSIS: 


Dr.  G.  S. 

Woodhead. 

1 17  Oct.  1890. 


1890. 

Inspection  of  Meat  Killed  in  the  Public  Slaughtek-house  at  Copenhagen. 


Number  of  Animals  sent  in  to  be  Slaughtered. 

Oxen. 

Horses. 

Pigs. 

Calves. 

Sheep. 

January  Quarter 
April  Quarter 
July  Quarter 
October  Quarter 

8,620 
6,856 
6,086 
8,216 

212 
137 
172 

288 

563 
1,159 
446 
468 

11,474 
13,938 
11,106 
10,265 

1,056 
25,783 
45,553 

4,086 

Total 

29,778 

809 

2,636 

46,783 

76,478 

Stamped  2nd  Class. 

Whole  Animal  condemned. 

Partially  condemned. 

Con- 

Con- 

Diseased. 

Oxen. 

Horses. 

S) 
(S 

Calves. 

Sheep. 

j  Oxen. 

Horses. 

Pigs. 

Calves. 

Sheep. 

Oxen. 

Horses. 

s 

Calves. 

Sheep. 

demned 
Meat. 

demned 
Organs. 

TUBERCtTLOSIS. 

January  Quarter 
April  Quarter 
July  Quarter 
October  Quarter 

463 
4114 
391 
401 

1 

97i 
78* 
44* 
29* 

14* 
27* 

8 

8 

39 
66 
55 
63 

2 

1 

1 

5 

154 
157 
95 
130 

61 
43 
34 
16 

8 
10 
1 
2 

Lbs. 

26,105 

34,463 
23,980 
28,690* 

3,892 
3,954 
2,951 
3,505 

Total 

1,66 

6* 

1 

249* 

58 

223 

2 

7 

536 

154 

21 

113,238* 

14,302 

Other  Diseases. 

Jminnw  Oiiflrt'iPT  - 

April  Quarter 
July  Quarter 
October  Quarter 

93 
143* 
116 

looi 

I4i 
11 

15* 
19i 

24f 
41* 
19* 

Hi 

104f 
119i 
91i 
127^ 

4* 
ii8i 

262 
27* 

16 
15 
6 
20 

2 

2 
2 

2 
3 
4 

24 
25 
10 
12 

5 
7 

28 
4 

43 
27 
23 
40 

3 
3 
5 
3 

12 
81 
13 
5 

13 
19 
12 
10 

5 
79 
90 

6 

9,625 
7,779 
5,806 
9,560* 

2,225 
2,452 
2,162 
1,393 

Total 

453* 

60 

96i 

444 

4121 

57 

6 

9 

71 

44 

133 

14 

61 

54 

180 

32,770* 

8,232 

Gkand  Total  ) 
(all  diseases)  j 

2,120 

61 

346* 

502 

412* 

280 

0 

11 

78 

44 

669 

14 

215 

75 

180 

146,009 

22,534 

iVbfo.— 100  Danish  lbs.  =  1  cwt. 


1891. 

Inspection  of  Meat  Killed  in  the  Public  Slaughtee-house  at  Copenhagen. 


Number  of  Animals  sent  in  to  be  Slaughtered. 


Oxen. 


Horses. 


Pigs. 


January  Quarter 
April  Quarter 
July  Quarter 
October  Quarter 
Total 


7,374 
6,810 
6,329 
8,474 


28,987 


203 
125 
165 
227 


720 


443 

425 
432 
414 


1,714 


Calves. 


10,554 
13,921 
10,850 
10,174 
45,499 


Sheep. 


1,088 
20,198 
51,238 

7,749 


80,273 


Stamped  2nd  Class. 

Whole  Animal 
condemned. 

Partially 
condemned. 

Con- 
demned 
Meat. 

Diseased. 

Oxen. 

Horses. 

Pigs. 

Calves. 

Sheep. 

Oxen. 

Horses. 

Pigs. 

O 

1  Sheep. 

Oxen. 

Horses. 

Pigs. 

Calves. 

1  Sheep. 

TUBEECULOSIS. 

January  Quarter 

400 

39 

6 

69 

8 

75 

21 

Lbs. 

31,817 

April  Quarter 

285 

41 

15 

92 

1 

2 

2 

44 

28 

1 

37,873 

j  uly  Quarter 

319 

29 

9 

81 

1 

4 

36 

20 

28,950 

October  Quarter 

354 

21 

4 

85 

2 

1 

31 

27 

31,.576 

Total 

1,358 

130 

34 

327 

1 

5 

13 

186 

105 

1 

130,216 

Other  Diseases. 

January  Quarter  - 

9* 

9* 

107 

1 

10 

1 

29 

1 

42 

4 

8 

13 

1 

6,130 

April  Quarter 

86 

12 

13 

141* 

46i 

12 

2 

2 

33 

6 

30 

6 

6 

10 

56 

7,483 

July  Quarter 

381 

25* 

11 

122* 

142i 

12 

2 

20 

31 

21 

1 

8 

11 

11 

81 

7,351 

October  Quarter 

6,3* 

17 

13* 

132* 

29* 

9 

1 

22 

6 

1  25 

6 

7 

15 

13 

5,396 

Total 

316i 

64 

461 

5631 

219* 

43 

5 

3 

104 

44 

118 

24 

32 

49 

151 

26,366 

Grand  Total) 
(all  diseases)  JT 

l,674i 

64 

1763 

597* 

i  219* 

! 

370 

6 

8 

117 

44 

304 

24 

137 

50 

151 

166,582 

Number  of  Animals  attacked. 


Oxen. 

Horses. 

be 

s 

Calves. 

1 

Sheep. 

1,238 

56 

13 

1,129 

1 

61 

18 

1,035 

64 

13 

1,272 

1 

48 

5 

4,674 

2 

219 

48 

1,.313 

87 

57 

241 

IS 

1,476 

28 

54 

231 

294 

1,176 

44 

43 

170 

51S 

1,570 

45 

50 

1S2 

125 

5,535 

154 

204 

824 

965 

10,209 

156 

423 

873 

955 

Nnte.—mO  Danish  lbs.  =  1  ovpt. 


MINUTES  OF  EVIDENCE. 
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1892. 

Inspection  of  Meat  Killed  in  thi;  Public  Slaughter-house  at  Copenhagen. 


Number  of  Animals  sent  in  to  b 

'  Slaughtered. 

Oxen. 

Horses. 

Pigs. 

Calves. 

Sheep. 

January  Quarter  - 

8,380 

173 

355 

11,041 

976 

April  Quarter  - 

7.494 

98 

371 

14,571 

26,629 

July  Quarter 

6,842 

11!) 

329 

10,684 

52,535 

October  Quarter 

8,954 

203 

614 

9,974 

6,359 

Total  - 

31,670 

599 

1,669 

46,270 

86,499 

Dr.  G. 

Woodhec 

17  Oct.  18 


Stamped  2nd  Class. 

1 

Whole  Animal 
condemned. 

Partially 
condemned. 

Con- 

Number of  Animals. 

Diseased. 

Oxen. 

Horses. 

Pigs. 

Calves. 

Sheep. 

c 

c 

X 

O 

Horses. 

Pigs. 

Calves. 

Sheep. 

j  Oxen. 

Horses. 

S: 

s 

Calves. 

1  Sheep.  1 

demned 
Meat. 

Oxen. 

Horses. 

s 

Calves. 

Sheep. 

TtTBEBCULOSIS. 

January  Quarter 

445 

1 

32 

13 

114 

1 

1 

67 

23 

I,bs. 

46,645 

1,683 

1 

62 

16 

April  Quarter 

31-5 

1 

19 

30 

115 

7 

5 

54 

23 

8 

45,038 

1,492 

1 

51 

40 

July  Quarter  - 

336 

13 

15 

98 

3 

6 

50 

7 

3 

37,775 

1,277 

_ 

24 

23 

October  Quarter 

333 

48 

18 

91 

1 

4 

5 

i  56 

41 

3 

36,714 

1,299 

1 

90 

23 

Total 

1,459 

2 

112 

76 

418 

1 

15 

17 

2-i7 

94 

14 

166,172 

5,751 

3 

227 

102 

Other  Diseases. 

January  Quarter 

76i 

12 

12i 

H5i 

11 

14 

2 

15 

39 

9 

10 

10 

2 

6,801 

1,526 

36 

60 

181 

20 

April  Quarter 

8r,i 

5 

7i 

106i 

481 

16 

3 

19 

3 

30 

2 

7 

9 

69 

7,306 

1,350 

16 

44 

193 

91 

July  Quarter  - 

Bii 

9 

20 

64 

69 

10 

2 

10 

35 

13 

13 

17 

70 

0,432 

1,304 

23 

57 

112 

575 

October  Quarter 

431 

Si 

12 

89 

ili 

5 

1 

13 

3 

21 

S 

9 

3,451 

1,702 

19 

38 

142 

136 

Total  - 

2681 

34i 

511- 

3751 

146i 

45 

5 

3 

57 

41 

106 

18 

38 

45 

148 

23,990 

5,882 

94 

199 

628 

922 

Grand  Total) 
(all  diseases)  j 

l,727f 

36i 

1634 

451i 

146^ 

463 

6 

18 

74 

41 

333 

18 

132 

59 

148 

190,162 

11,633 

97 

426 

730 

922 

iVofo,— 100  Danish  lbs.  =  1  cwt. 


1893. 

Inspection  of  Meat  Killed  in  the  Public  Slaughter-house  at  Copenhagen. 


Number  of  Animals  sent  in  to  be  Slaughtered. 

Oxen. 

Horses. 

Pigs. 

Calves. 

Sheep. 

January  Quarter  - 

9,346 

136 

526 

11,195 

938 

April  Quarter 

11,877 

61 

536 

14,161 

31,722 

July  Quarter 

9,104 

79 

861 

11,372 

53,481 

October  Quarter 

11,517 

173 

350 

18,485 

7,626 

Total  - 

41,844 

449 

2,273 

47,213 

93,767 

Diseased. 


TtTBERCULOSIS. 

January  Quarter 
April  Quarter 
July  Quarter  - 
October  Quarter 
Total  - 

Other  Diseases. 

January  Quarter 

April  Quarter 

July  Quarter  - 

October  Quarter 

Total  - 

Grand  Total) 
(all  diseases)  S 


!          stamped  2nd  Class. 

"Whole  Animal 
condemned. 

Partially 
condemned. 

Con- 

Number of  Animals. 

d 
O 

Horses. 

Pigs. 

Calves. 

j  Oxen. 

Horses. 

Pigs. 

Calves. 

1  Sheep. 

j  Oxen. 

0 
W 

Pigs. 

Calves. 

)  Sheep. 

demned 
Meat. 

Oxen. 

Horses. 

Pigs. 

Calves. 

i 

5! 

j  454 

- 

49 

22 

85 

5 

6 

80 

45 

1 

Lbs. 
40,919 

1,878 

91 

29 

j  293 

44 

30 

72 

4 

14 

58 

46 

35,601 

2,959 

78 

48 

304 

2 

36 

22 

100 

7 

1 

40 

45 

38,427 

2,683 

2 

111 

28 

423 

25 

17 

1 

100 

3 

7 

1  50 

28 

1 

40,295 

2,935 

43 

27 

1 

1,474 

2 

154 

91 

1 

357 

19 

28 

'228 

164 

2 

155,242 

10,465 

2 

321 

182 

1 

147i 

4 

11 

95i 

1 

7 

1 

11 

26 

4 

28 

15 

2 

4,893 

1,810 

16 

92 

150 

4 

42^ 

1 

0 

115i- 

59 

5 

1 

18 

7 

19 

1 

12 

15 

80 

5,069 

2,288 

6 

55 

196 

228 

46 

3 

11 

81 

lOli 

8 

1 

16 

48 

19 

1 

8 

12 

74 

7.214 

1,630 

11 

84 

136 

362 

90i 

12J 

11 

76 

15 

5 

1 

2 

21 

2 

24 

9 

8 

10 

5 

4,090 

1,999 

34 

65 

134 

67 

326i 

20i 

42 

368 

176i 

25 

2 

66 

57 

88 

15 

06 

52 

161 

21,266 

7,727 

67 

296 

616 

661 

1,800? 

196 

45:i 

177i 

382 

2 

23 

91 

57 

316 

15 

220 

54 

161  j 

176,508 

18.182 

69 

1 

617 

718 

662 

jVo^c— 100  Danish  lbs.  =  1  owl. 
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ROYAL,  COMMISSION  ON  TUBERCULOSIS  : 


r.  G.  S.  1894- 

oodhead.  Inspection  of  Meat  Killkd  in  the  Public  SLAUGHTER-ItousE  at  Copenhagen. 


.,1890. 


Nurcber  o£  Animals  sent  in  to  be  slaughtered. 

— 

Oxen. 

Horses, 

Pigs. 

Calves. 

Sheep. 

January  Quarter  - 

12,368 

ll.S 

140 

12,206 

1,739 

April  Q.uarter  .      -  - 

July  Quarter  - 

October  Quarter 

ToWl 

Stamped  2nd  Class. 

"Whole  Animal  | 
condemned. 

Partially 
condemned. 

1 

Con-  I 

Number  of  Animals  attacked. 

Diseased. 

O 

Horses. 

s. 

Calves. 

d 

a; 

53 

Oxen. 

Horses. 

Pigs. 

Calves. 

I  Sheep. 

Oxen. 

Horses. 

Pigs. 

Calves. 

Sheep.  1 

demned 
Meat. 

Oxen. 

Horses. 

Pigs. 

Calves. 

Sheep. 

Tuberculosis. 
Jftnuary  Quart  er 

423 

22 

24 

126 

2 

10 

42 

26 

Lbs. 

45,936 

3,405 

32 

50 

April  Quarter  - 

July  Quarter  - 

October  Quarter 

Total  - 

-     1  - 

Other  Diseases. 

January  Quarter 

45i 

5 

2 

73f 

A 
a 

15 

1 

30 

1 

17 

2 

10 

8,731 

2,169 

12 

16 

138 

9 

April  Quarter  - 

July  Quarter  - 

October  Quarter 

Total 

Grand  Total  > 
(all  diseases)  j 

1 

1890. 

Inspection  op  Meat  sent  in  to  the  Stations. 


Number  of  Carcases  sent  in. 

Oxen. 

Horses. 

Pigs. 

Calves. 

Sheep. 

January  Quarter 

l,9.S4/4 

1,996/4 

98,501/2 

2,821/2 

33/1 

April  Quarter 

1,588/4 

1,739/4 

67,812/2 

3,837/2 

1,949/1 

July  Quai'ter  - 

1,453/4 

1,699/4 

42,105/2 

2,304/2 

4,383/1 

October  Quarter  - 

1,789/4 

2,135/4 

95,661/2 

2,680/2 

466/1 

Total  - 

6,764/4 

7,589/4 

304,079/2 

11,642/2 

6,831/1 

Notes.— 1.  Large  animals  are  brought  in  in  quarters,  the  smaller  one  in  halves. 

2.  These  statistics  are  unreliable  in  so  far  as  no  affected  parts  are  brought  to  stations  for  inspection. 

3.  100  Danish  lbs.  =  1  cwt. 


Stamped  2nd  Class. 

Whole  Animal  condemned. 

Partially  condemned. 

Con- 

Con- 

Diseased. 

Hovses. 

Pigs. 

Calves, 

Sheep. 

Oxen. 

Horses. 

£ 

Calves. 

Sheep. 

Oxen. 

Horses. 

Pigs. 

Calves. 

Sheep . 

demned 
Meat. 

demned 
Organs. 

Tuberculosis. 
January  Quarter 

94/4 

1 

1,608/2 

1 

28 

210 

Lbs. 
5,746 

30 

April  Quax'ter  - 

67/4 

1,413/2 

2 

20 

474 

4,780i 

9 

July  Quarter  - 

61/4 

689/2 

.  2/2 

24 

•  208 

3,2524 

23 

October  Quarter 

106/4 

1,554/2 

!  1 

45 

3 

527 

8,484 

13 

Total  - 

328/4 

5,214/2 

2/2 

;  4 

117 

2 

1,419 

22,072 

75 

OrHER  Diseases. 

January  Quarter 

20S/4 

73/4 

3,097/2 

114/2 

3/1 

1 

2 

133 

20 

1 

8 

4 

261 

3 

13,123 

52 

April  Quarter  ■ 

223/4 

69/4 

2,624/2 

142/2 

49/1 

:  1 

2 

43 

7 

1 

G 

9 

264 

2 

1 

6,604i 

49 

July  Quarter  - 

191/4 

88/4 

2,052/2 

77/2 

75/1 

1 

30 

2 

3 

3 

117 

1 

2 

4,790i 

39 

October  Quarter 

215/4 

296/4 

5,212/2 

186/2 

8/1 

4 

38 

20 

6 

13 

379 

8.682 

58 

Total  - 

832/4 

526/4 

12,985/2 

619/2 

135/1 

2 

8 

244 

49 

2 

23 

29 

1,021 

6 

3 

33,200 

198 

Grand  Total 
(all  diseases) 

1  1,160/4 

526/4 

I 

18,199/2 

521/2 

135/1 

6 

8 

361 

49 

1 

2 

25 

29  - 

2,440 

6 

3 

55,272 

278 

MINUTES  OK  EVIDENCE. 


Diseased. 


TtrBEBCtriosis. 
January  Quarter 
April  Quarter 
July  Quarter  - 
October  Quarter 
Total 

Other  Diseases. 
January  Quarter 
April  Quarter 
July  Quarter  - 
October  Quarter 
Total 

Gband     Total  > 
(all  diseases)    - ) 


1891. 

Inspbction  of  Meat  sent  in  to  the  Stations. 


Number  of  Carcases  sent  in. 

Oxen. 

Horses. 

Pigs. 

Calves. 

Sheep. 

January  Quarter 

1,562/4 

1,67.3/4 

94,098/2 

2,194/2 

2C/1 

April  Quarter 

1,282/4 

1,445/4 

76,261/2 

3,741/2 

1,403/1 

July  Quarter 

1,187/4 

1,429/4 

43,137/2 

3,110/2 

4,138/1 

October  Quarter  - 

1,424/4 

1,781/4 

109,907/2 

2,616/2 

099/1 

Total 

5,435/4 

6,328/4 

323,403/2 

11,661/2 

6,266/1 

Stamped  2nd  Class. 


38/4 
56/4 
22/4 
36/4 


152/4 


226/4 
174/4 
194/4 
94/4 


688/4 


840/4 


2ft9/4 
208/4 
243/4 
265/4 


923/4 


925/4 


1,406/2 
1,073/2 
749/2 
1,593/2 


4,821/2 


3,620/2 
3,587/2 
5,472/2 
6,359/2 


19,038/2 


23,859/2 


2/2 


2/2 


119/2 
210/2 
129/2 
157/2 


615/2 


617/2 


2/1 
45/1 
283/1 
53/1 


383/1 


383/1 


Whole  Animal  condemned. 


33 
34 
24 
25 


12 


13 


41 
46 
55 
77 


Partially  condemned. 


219 


46 


335 


46 


9 
11 
12 

9 


17 


637 
476 
315 
678 


2,106 


240 
360 
596 
1,156 


41  2,353 


Con- 
demned 
Meat. 


Lbs. 

«,825 
5,850 
4,719 
5,353 


22,747 


^  jj  6,714 
-  II  9,888 
6    11  11,508 


15,177 
43,287 


66.034 


Dr.  G. 

Woodheci 

17  Oct.  18 


1892. 

Inspection  of  Meat  sent  in  to  the  Stations. 


Number  of  Carcases  sent  in. 

Oxen. 

Calves. 

Sheep. 

Horses. 

Pigs. 

January  Quarter 

1,335/4 

1,829/4 

101,305/3 

2,842/2 

33/1 

April  Quarter' 

1,016/4 

1,849/4 

63,531/2 

4,282/2 

8,290/1 

July  Quarter 

900/4 

1,879/4 

41,671/2 

3,531/2 

5,468/1 

October  Quarter  - 

1,075/4 

2,199/4 

95,073/2 

3,519/2 

735/1 

Total 

4,326/4 

7,756/4 

301,580/2 

14,174/2 

8,528/1 

Stamped  2nd  Class. 

Whole  Animal  condemned. 

Partially  condemned. 

Con- 

Diseased. 

c 
O 

Horses. 

Pigs. 

Calves. 

Sheep. 

Oxen. 

Horses. 

s 

Calves. 

Sheep. 

Oxen. 

Horses. 

s 

Calves. 



Sheep. 

demned 
Meat. 

Tuberculosis. 

Lbs. 

January  Quarter 

72/4 

1,727/2 

2 

30 

I 

756 

5,826 

April  Quarter 

75/4 

910/2 

33 

414 

5,271 

July  Quarter  - 

61/4 

553/2 

- 

1)7 

231 

5,082 

October  Quarter 

.35/4 

1,399/2 

-  i 

- 

49 

612 

8,319 

Total 

243/4 

4,589/2 

- 

140 

L 

2,013 

25,098 

Other  Diseases. 

January  Quarter 

125/4 

363/4 

3,549/2 

130/2 

1/1 

2 

47 

4 

1 

1 

L. 

7 

358 

I 

8,679 

April  Quarter 

118/4 

263/4 

3,107/2 

189/2 

12/1 

1 

36 

9 

2 

! 

10 

231 

5,488 

July  Quarter  - 

75/4 

293/4 

2,357/2 

149/2 

148/1 

1 

1 

41 

11 

] 

I 

16 

254 

2 

6,926 

October  Quarter 

84/4 

217/4 

2,893/2 

126/2 

16/1 

5 

40 

9 

1 

L 

4 

287 

1 

8.192 

Total 

402/4 

1,136/4 

11,906/2 

594/3 

177/1 

4 

12 

164 

27 

17 

f 

37 

1,130 

2 

2 

29,284 

Gbasd     Tot  ax) 
(all  diseases)    - ) 

645/4 

1,136/4 

16,495/2 

594/2 

1 

177/1  1 

6 

12 

313 

27 

17 

37 

3,143 

2 

2 

54,382 

D  4 


\ 
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ROYAL  COMMISSION  ON  TUBERCULOSIS  I 


'Dr.  G.  S. 
^Voodhead. 

■  Oct.  1890. 


1893. 

Inspection  of  Meat  sent  in  to  thk  Stations. 


Number  of  Carcases  sent  in. 

Oxen. 

Horses. 

Pigs. 

Calves. 

Sheep. 

January  Quarter 

1,069/4 

2,467/4 

82,379/2 

3,117/2 

53/1 

April  Quarter 

822/4 

2,294/4 

64,151/2 

5,551/2 

4,162/1 

July  Quarter  - 

788/4 

2,275/4 

42,117/2 

4,230/2 

4,145/1 

October  Quarter  - 

1,825/4 

2,063/4 

91,.337/2 

3,798/2 

921/1 

Total 

4,004/4 

9,099/4 

279,984/2 

16,696/2 

9,281/1 

Diseased. 


Stamped  2nd  Class. 


TUBEECTJLOSIS. 

January  Quarter 
April  Quarter 
July  Quarter  - 
October  Quarter 
Total 

Othek  Diseases. 
January  Quarter 
April  Quarter 
July  Quarter  - 
October  Quarter 
'.I'otal 


Grand      Total | 


(all  diseases) 


2/4 
16/4 
13/4 


40/4 


43/4 
45/4 
48/4 
170/4 


346/4 


220/4 
154/4 
2.38/4 
95/4 


707/4 


707/4 


1,011/2 
828/2 
613/2 

1,516/2 


3,968/2 


1,628/2 
1,710/2 
3,250/2 
3,898/3 


10,486/2 


14,451/2 


48/2 
142/2 
208/2 
170/2 


568/2 


568/2 


32/1 
275/1 
38/1 


325/1 
325/1 


Whole  Animal  condemned. 


120 


66 


208 


328 


16 
11 
10 


45 


45 


c 

c 


Partially  condemned. 


26 


30 
31 


15 
7 
7 
9 


38 


449 
364 
270 
710 


1,793 


192 
205 
290 
482 


1,169 


Con- 
demned 
Meat. 


Lbs. 

3,715 
7,437 
5,365 
7,896 
24,413 


6,560 
8,444 
12,334 
11,210 


38,548 


62,961 


1894. 

Inspection  of  Meat  sent  in  to  the  Stations. 


Number  of  Carcases  sent  in. 

Oxen. 

Horses. 

Pigs. 

Calves. 

Sheep. 

January  Quarter 
April  Quarter 
July  Quarter 
October  Quarter  - 
Total 

1,249/4 

2,348/4 

87,359/2 

3,987/2 

205/1 

Diseased. 

Stamped  2nd  Class. 

Whole  Animal  condemned. 

Partially  condemned. 

Con- 
demned 
Meat. 

Oxen. 

Horses. 

Pigs. 

Calves. 

Sheep. 

Oxen.  ! 

Horses. 

s 

Calves. 

1 

Sheep. 

Oxen. 

Horses. 

Pigs. 

Calves. 

Sheep. 

Ttbeeculosis. 
January  Quarter 
April  Quarter 
July  Quarter  - 
October  Quarter 
Total 

Other  Diseases. 
January  Quarter 
April  Quarter 
July  Quarter 
October  Quarter 
Total 

Gband  Total") 
(all  diseases)  •} 

4/4 

1,178/2 

33 

1 

1 

540 

7,634 

48/4 

117/4 

2,408/2 

78/2 

1/1 

1 

41 

7 

1 

1 

3 

359 

6,028 

Adjourned  until  Friday,  October  24th,  at  2  o'clock. 
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SIXTH  MEETING. 


7,  Whitehall  Place,  S.W„  Friday,  October  24th,  1890. 


PRESENT : 


[  The  Eight  Hon. 

Professor  G.  T.  Brown,  C.B. 
Dr.  G.  Buchanan,  F.R.S. 


THE  LORD  BASING  presiding. 

j  Professor  J.  B.  Sanderson,  F.R.S. 

Mr.  Leopold  Hudson,  Secretary. 

Dr.  Edward  Emmanuel  Klein,  F.R.S. ,  Lecturer  on  Physiology  at  St.  Bartholomew's  Hospital,  called  in 

and  examined. 


538.  {Chairman.)  Dr.  Klein,  you  are,  I  believe, 
lecturer  on  physiology  at  St.  Bartholomew's  Hospital  ? 
—Yes. 

539.  You  have  also  had  a  lengthened  experience  in 
connection  with  the  examination  of  special  matters 
concerning  pathology  ? — Yes. 

540.  Is  it  the  case  that  you  have  not  only  experi- 
mented yourself  but  that  you  arc  thoroughly  well  up 
in  the  experiments  of  otiiers  in  regard  to  the  question 
of  tuberculosis  in  its  effect  upon  animals  and  mankind  ? 
— Yes.  It  is  an  enormous  subject,  but  I  have  tried 
to  the  best  of  my  ability  to  follow  it  up. 

541.  You  are  aware,  [  presume,  of  the  report  which 
was  prepared  by  a  departmental  committee  of  the 
Agricultural  Department  upon  this  subject? — Yes,  I 
have  seen  some  of  it. 

542.  You  are  acquainted  with  the  blue  book  ? — 
Yes. 

543.  Before  going  into  the  details  of  tlie  evidence 
which  we  desire  you  to  give,  can  you  say  what  is  the 
conclusion  which  has  been  arrived  at  generally  in  regard 
to  the  matter — first  of  all  as  to  the  identity  of  what  is 
known  as  tuberculosis  in  animals  and  what  is  popularly 
called  "consumption"  in  mankind  ? — ^VVell,  tlie  evidence 
is  of  various  kinds.  There  is,  first  of  all,  the  experi- 
mental evidence  as  regards  the  effects  of  the  inoculation 
and  of  the  feeding  of  certain  animals  with  tuberculous 
matter  derived  from  bovine  or  human  sources.  No 
doubt  there  is  a  difference  in  the  results  which  have 
been  obtained,  for  instance,  in  the  case  of  rabbits  and 
guinea  pigs;  these  have  not  in  every  case  been  iden- 
tical. In  the  case  of  a  rabbit  inoculated  with  human 
tubercle  and  of  another  inoculated  with  bovine 
tubercle  there  is  a  very  great  difference  noticed. 
In  a  rabbit  the  effect  will  be  more  localised  when  the 
inoculation  is  with  human  tubercle,  and  it  will 
manifest  itself  in  the  spleen  or  lungs,  but  when 
the  animal  is  inoculated  with  bovine  tubercle  there 
will  be  a  much  more  rapid  development  of  general 
tuberculosis.  The  rabbit  inoculated  with  iiuman 
tubercle  would  last  for  many  months,  whereas  one 
inoculated  with  bovine  tubercle  would  rapidly  succumb, 
probably  in  four  or  five  weeks,  or  perhaps  less.  In 
the  case  of  a  guinea  pig  inoculated  with  human 
matter  it  would  go  on  slowly  and  gradually  develop- 
ing general  tuberculosis  in  the  viscera,  taking  probably 
120,  150,  or  180  days  to  develope  the  full  effeci, 
whereas  a  guinea  pig  inoculated  with  bovine  tuber- 
culous matter  would  show  a  marked  difference, 
general  tuberculosis  being  developed  in  four,  five,  or 
six  weeks. 

544.  My  question  was  what  is  your  general  opinion 
as  to  the  identity  which  is  sometimes  assumed  to  exist 
between  the  disease  tuberculosis  in  animals  such  as 
oxen  and  consumption  in  mankind.  Are  they  the 
same  r — Yes,  they  are  both  tuberculosis. 

545.  You  say,  as  a  general  proposition,  that  both 
diseases  are  the  same  ? — Yes  ;  but  I  must  qualify  my 
answer.    They  are  the  same  disease,  but  there  is  a 

*  difference  between  the  virulence  of  the  two.  One 
animal  inoculated  with  bovine  matter  would  be  infected 
in  a  much  more  virulent  form  than  another  animal  of 
the  same  species  which  was  inoculated   by  human 
i  64140, 


matter.  I  was  going  on  to  prove  my  proposition  by 
referring  to  experiments  which  have  been  made  upon 
two  classes  of  animals,  rabbits  and  guinea  pio-s. 
Wherens  human  tuberculous  matter  would,  as  "a 
general  rule,  be  comparatively  slow  in  developing 
disease,  inoculation  by  means  of  bovine  tuberculous 
matter  would  produce  the  same  disease  much  more 
rapidly.  The  two  experinnents  show,  in  my  opinion, 
that  both  produce  tuberculosis,  but  very  different  in 
degree,  so  far  as  virulence  is  concerned. 

546.  What  can  be  more  virulent  than  what  is 
called  "galloping  consumption"  in  man  ?— You  must 
bear  in  mind  that  that  is  the  last  stage  of  the  disease. 
If  you  were  to  consider  the  virulence  of  any  infectious 
disease,  I  think,  you  have  a  very  good  guidance  and 
very  good  measure  for  tracing  it  to  its  source.  In  the 
case  of  animals,  for  instance,  we  are  accustomed  to 
find  that  some  virus  is  more  potent  in  one  animal  than 
in  another  of  the  same  class.  If  you  inoculate  two 
animals  of  the  same  kind  with  the  same  matter  vou 
will  find  that  in  one  the  virus  causes  quicker  and 
more  intense  results  than  in  another. 

547.  Assuming  for  a  moment  that  the  two  diseases 
are  the  same,  and  that  they  are  more  or  less  communi- 
cable from  mankind  to  an  animal,  or  v/c^' rmrl,  the 
situation  is  practically  similar,  is  it  not  ?  Yes. 

548.  Let  me  take,  as  a  case  in  point,  the  well-known 
instance  of  small-pox  in  mankind,  and  the  disease, 
whatever  it  is — the  vaccine  disease  in  cows  or  calves! 
In  ihat  case,  as  you  are  aware,  the  disease  is  less 
virulent  in  the  animal  than  it  is  in  the  man,  and  you 
only  inoculate  the  milder  disease.  Now,  in  the  c.ise 
of  tuberculosis,  assuming  the  disease  to  be  the  same  in 
animals  as  in  man,  you  say  that  the  disease  is  very 
much  more  virulent  in  the  bovine  species  of  animals 
than  in  mankind.  It  is  therefore  on  an  opposite 
footing  in  that  respect  from  the  well-known  disease 

which  is  communicated  to  mankind  by  vaccination  ?  

Yes,  and  there  are  several  diseases  in  which  that  is 
really  the  case.  For  instance,  anthrax  derived  from 
the  bovine  species  is  very  much  more  virulent  than  it 
is  derived  from  sheep,  and  it  is  much  more  virulent 
again  derived  from  oxen  and  sheep  than  it  is  in  a 
guinea-pig.  We  are  therefore  quite  familiar  with  the 
fact  that  certain  diseases  are  much  more  virulent  in 
animals  of  ihe  bovine  species  than  in  other  animals. 

.549.  Taking  into  consideration  the  communicability 
of  tuberculosis  in  animals  to  mankind,  laying  it  down 
as  an  undoubted  proposition  that  the  two  drseases  are 
the  same,  would  you  go  so  far  as  to  say  that  if  tuber- 
culosis could  be  extirpated  from  animals  we  should 
practically  be  in  a  fair  way  of  getting  rid  of  the  disease 
in  mankind  ? — I  cannot  say  that.    It  is  possible. 

550.  You  think  it  is  possible  and  probable  ? — Yes, 
but  there  is  no  direct  evidence  that  it  would  be  so. 

551.  Do  you  hold,  with  a  previous  witness,  who  has 
been  examined  befoie  the  Commission,  that  all  tuber- 
culosis in  man  is  contracted,  like  typhoid,  for  example, 
by  the  poison  either  imbibed,  ingested,  or  inhaled 
from  external  sources? — Yes,  or  inherited. 

5-'2.  That  is  the  very  point  T  am  anxious  to  get  at, 
wc  have  been  told  that  it  i,s  only  the  disposition  to 
catch  it  tjiat  is  Inherited;  that  tjie  tubercles  or  poisoi^ 

E 
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Dr.E.E.  whicli  cause  tlise.ase  must  be  caughl;  like  other  iufec- 
iXlei'ri,  F.U.S.  tious  diseases  such  as  typhoid  ?— It  is  very  difficuls  to 
form  a  judgment  from  the  human  sul)ject,  because  our 
experience  is  limited,  and  must  necessarily  be  limited, 
but  so  far  as  animals  are  concerned  we  know  that 
tuberculosis  is  inherited. 

553.  That  it  is  inherited  ?— Yes,  over  and  over 
again  in  young  calves  the  tubercles  and  tubercle 
iHicilli  have  been  found  in  the  spleen  and  mesenteric 
glands,  deposits  which,  from  the  age  of  the  animal, 
could  not  have  been  contracted  except  from  the 
mother.  There  are  many  other  instances  in  which 
tuberculosis  has  been  shown  to  have  been  inherited,  and 
lam  under  the  impression  that  they  have  been  published. 

55-i.  As  you  know  that  it  has  been  the  case  in 
animals,  do  I  understand  you  to  assume  that  it  must 
also  have  been  a  frequent  cause  of  tuberculosis  in 
mankind  ?— I  would  not  say  a  frequent  cause,  but 
what  I  will  sny  is  that  besides  this  disposition,  as  it  is 
called,  to  tuberculosis,  owing  to  the  inheriting  of  it 
from  a  tuberculous  parent,  1  think  that  as  regards 
animals  there  is  distinct  evidence  that  tuberculosis 
is  inherited  from  the  parent,  I  am  speaking  of  a 
tuberculous  disease  which  may  be  contracted  other- 
wise than  by  ingestion,  injection,  or  inhalation,  a 
disease  which  may,  in  fact,  arise  by  transmission  from 
parent  to  offspring. 

555.  Then  you  rather  differ  from  what  we  have 
heard  before.  You  assume  that  a  great  deal  of 
tuberculosis  in  animals  and  what  is  called  consiimp- 
tion  in  man  may  be  inlierited  and  not  contracted  by 
way  of  infection  ? — I  did  not  say  a  great  deal. 

556.  But  you  are  of  opinion  that  some  of  it  may  be 
inherited  ? — Y^es,  I  think  that  inheritance  may  be  one 
of  the  sources  of  tubei'cuiosis. 

557.  Consumption  is  one  of  the  most  common 
diseases  in  the  world,  is  it  not  ? — Yes,  speaking 
generally. 

558.  In  some  parts  of  the  world  at  all  events  ? — 
Yes,  in  this  country,  for  instance. 

559.  Do  you  identify  consumption  in  groAvn-up 
people  with  the  infantile  form  of  disease — tabes 
mesenterica — which  attacks  children  ? — I  think  that 
tabes  mesenterica  is  most  probably  a  disease  con- 
tracted by  children  by  ingestion,  by  being  fed  with 
some  material  which  contains  tubercle  bacilli.  There 
is  a  large  amount  of  tuberculous  matter  about  in  the 
streets  and  in  all  places  where  a  large  number  of 
people  congregate.  No  precautions  are  taken  to 
prevent  such  tuberculous  matter  from  spreading  ;  it 
may  be  given  off  by  expectoration,  mixed  with  the 
dust,  and  in  that  form  inhaled  with  the  breath  or 
swallowed. 

560.  I  would  rather  put  it  to  you  whether  the 
prevalent  disease  of  consumption  among  children  may 
not  be  caused  by  the  drinking  of  tuberculous  milk, 
which  would  convey  the  infection  to  them  from  the 
cow  ? — It  is  quite  possible  that  a  percentage  of  it  is 
caused  in  that  way. 

561.  Am  I  to  understand  that  you  do  not  think  the 
greater  part  of  it  is  caused  in  that  way  ? — I  cannot 
say.  I  should  not  like  to  say  so.  I  am  speaking  of 
that  form  of  infantile  tuberculosis  which  is  known  as 
tabes  mesenterica.  1  should  say  that  most  of  it  is 
contracted  by  feeding  on  tubercular  matter,  but 
whether  it  is  milk  or  not  I  should  not  like  to  say.  It 
is  a  form  of  tuberculosis  which  arises  from  ingestion, 
the  deposit  of  tubercle  bacilli  occurring  in  the 
abdominal  viscera. 

562.  The  object  of  our  inquiry  here  is  to  ascertain 
what  is  the  effect,  if  any,  of  food  derived  from  tuber- 
culous animals  on  the  general  health  of  human  beings, 
and,  if  prejudicial,  what  are  the  circumstances  and 
conditions  with  regard  to  the  tuberculosis  in  the 
animal  which  produce  that  effect  upon  man.  Have 
you  come  across  any  experiments,  either  personally  or 
in  reading,  Avhich  satisfy  you  that  any  public  danger 
is  caused  by  the  carelessness  with  which  beef,  for 
example,  is  consumed  in  this  country  ? — I  cannot 
say  that  I  have  come  across  any  personally  which 
Jiave  established  that  result,  but  I  have  seen  a  great 


many  statements  on  the  subject,  more  or  less  based 
on  circumstantial  evidence,  that  tuberculosis  has 
probably  been,  caused,  for  instance,  by  feeding  on 
tuberculous  milk. 

563.  We  know  that  you  are  a  great  authority  upon, 
this  subject,  and  we  should  like  to  know  some  of  the 
conclusions  at  which  you  have  arrived? — I  have 
arrived  at  the  conclusion  that  milk  and  flesh  derived 
from  animals  infected  with  tuberculosis  are  dangerous. 

564.  Dangerous  for  consumption  as  articles  of 
food? — Y'es.  But  that  is  very  different  from  saying 
that  they  have  actually  been  the  cause  of  disease.  I 
certainly  Avould  consider  the  consumption  either  of 
meat  or  milk  from  tuberculous  animals  as  dangerous. 

565.  Am  I  to  take  it  that  you  think,  as  far  as  your 
experiments  have  gone,  they  show  that  ordinary  flesh, 
exposed  in  the  butchers'  shops,  which  has  passed  the 
inspection  of  the  market  authority,  and  appears  to  be 
good  and  wholesome  and  fit  for  food,  can  involve  any 
possible  risk  if  made  use  of  as  food  by  the  people  at 
large  ? — It  would  entirely  depend  upon  what  the  con- 
dition of  the  animal  was  at  the  time  it  was  slaughtered. 

566.  I  am  quite  aware  of  that,  but  I  am  speaking  at 
this  moment  of  the  popular  view  of  what  is  exposed 
for  sale  as  food  in  the  butchers'  shops.  The  meat  we 
see  in  the  butchers'  shops  is  apparently  healthy,  and 
has  passed  through  the  ordeal  of  the  market  inspec- 
tion. Do  you  think  that  there  is  any  appreciable 
risk  to  the  public  health  by  the  use  of  that  meat  as  an 
article  of  diet  ? — I  think  there  would  be  some  . risk. 

567.  Why  ? — For  this  reason  :  that  an  animal  may 
have  had  tubercles  in  the  lungs  and  the  abdominal 
viscera  without  having  any  apparent  tubercles  in  the 
flesh  or  muscles.  Yet  we  know  perfectly  Avell,  both 
as  regards  artificial  tuberculos's  produced  by  the 
inoculation  of  animals  and  tuberculosis  contracted  by 
other  means,  that  tubercle  bacilli  ai-e  deposited  in  the 
marrow  of  the  bones,  and  that  that  is  one  of  the 
earliest  symptoms  of  the  existence  of  tuberculosis. 

5fj8.  But  people,  as  a  rule,  do  not  eat  the  marrow 
of  the  bones  ? — No,  but  it  shows  that  the  bacilli  are 
there,  and  that  it  is  possible  for  the  tubercle  bacilli 
to  be  circulated  through  the  blood  and  the  muscles, 
i;,  569.  Assuming  that  there  are  tubercle  bacilli  in  the 
stomach  and  internal  organs  of  the  animal,  does  it 
follow  from  that  fact,  in  your  judgment,  that  there  is 
any  appreciable  risk  incurred  by  the  public  in  eating 
what  is,  apparently,  wholesome  beef  and  mutton  ? — I 
should  certainly  think  that  there  is  a  risk. 

570.  A  risk  and  a  danger  to  the  public  health  ?^ — I 
am  certainly  of  opinion  that  any  animal  with  the 
smallest  amount  of  tuberculosis  may  contain  in  the 
circulating  blood  the  tubercle  bacilli  in  transit  to 
different  parts  of  its  body,  and  therefore  its  flesh 
should  not  be  eaten. 

571.  Are  you  aware  of  any  cases  which  have 
occurred  in  your  exj^erieuce  or  in  your  knowledge  of 
consumption  having  been  contracted  which  could  not 
be  accounted  for  except  through  the  eating  of  tuber- 
culous flesh  ? — I  do  not  know  of  any  case  myself. 

572.  If  it  can  be  assumed  that  the  risk  is  infin- 
itesimal a  great  point  will  have  been  gained,  but  we 
want  to  know,  as  a  matter  of  fact,  whether  the  con- 
sumption of  ordinary  decent-looking  meat  anyone  may 
buy  at  the  butcher's  .shop  can  be  appreciably  dangerous 
to  the  man  who  eats  it  ? — I  should  certainly  say  that 
there  is  a  risk  to  the  public  if  it  were  the  fact  that  the 
animal  had  been  suffering  from  tuberculosis.  But  all 
persous  would  not  be  equally  susceptible  to  an  attack 
of  tuberculosis.  There  would  be,  in  my  opinion,  a 
decided  risk  in  eating  the  flesh  of  an  animal  that  was 
tuberculous. 

573.  I  do  not  put  it  as  a  case  in  which  the  fle.sh 
came  from  an  animal  which  was  apparently  diseased 
or  was  palpably  improper  to  be  used  as  human  food. 
My  question  is  rather,  whether  at  any  time,  and 
under  what  circumstances,  there  has  been  a  growth 
of  this  disease  among  mankind  which  can  be' 
accounted  for  or  supposed  or  suspected  to  be 
accounted  for  by  the  consumption  of  meat  which 
was  really  injurious  to  health  although  apparently 
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free  from  tuberculosis.  Can  you  go  so  far  as  to  say 
that  ? — I  GO  not  think  I  can  say  that.  We  have  no 
statistics  as  to  the  number  of  tuberculous  individuals 
who  have  been  infected  with  the  disease.  For  many 
years,  although  tlie  existence  of  disease  was  very  well 
iinown,  before  Koch  discovered  the  bacilli  of  tuber- 
culosis, physicians  were  not  particulaidy  clear  as  to 
whether  all  cases  of  consumption  or  phthisis  were  tuber- 
culosis or  chronic  pneumonia.  The  diagnosis  has  only 
been  possible  since  the  tubercle,  bacilli  wei'C  discovered, 
and  it  is  now  held  to  be  tuberculosis,  the  same  as  it  is 
in  animals.  I  think  it  would  be  very  difficult  to  make 
a  more  explicit  statement  as  to  the  nature  of  the 
disease  or  the  way  in  which  it  is  contracted  and  spi'ead. 

574.  But  we  are  engaged,  at  this  moment,  in  an 
inquiry  which  is  a  very  difficult  one,  and  we  wish  to 
have  all  the  light  thrown  upon  it  We  can  get.  It  is 
with  a  view  of  assisting  us  in  arrivmg  at  a  conclusion 
that  I  have  deemed  it  necessary  to  ask  you  some  of 
these  general  questions.  Do  you  think  it  follows 
because  guinea  pigs  and  rabbits  can  be  infected  with 
disease  by  eating  tubercvdous  flesh  or  being  vaccinated, 
so  to  speak,  with  this  matter,  that  the  eating  of  meat 
by  human  beings  or  the  drinking  of  milk  by  humau 
beings  can  so  readily  or  is  likely  so  readily  to  infect 
mankind  ? — Of  course  there  are  many  points  which 
tend  to  show  that  the  disease  in  man  being  tuberculosis, 
and  the  disease  in  the  inoculated  animal  being  also 
tuberculosis,  the  infection  has  been  transmitted  to  the 
animals  experimented  upon.  It  is  also  clear  that  as 
the  infection  can  bo  transmitted  from  one  animal  to 
oiher  animals,  the  disease  must  have  a  common  origin, 
although  there  may  be  a  slight  diiference  owing  to 
special  circumstances  in  the  growth  of  the  bacillus, 
and  so  on.  I  thiuk  we  ai-e  fairly  enabled  to  say 
that  the  disease  in  mankind  and  in  animals  is  one 
and  the  same  disease,  although  not  always  equal  iu 
virulence.  Human  tuberculosis  is  transferable  to  all 
the  animals  which  have  been  experimented  u])on,  and 
bovine  tuberculosis  is  also  similarly  transferable  in  a 
greater  or  less  degree  to  those  animals.  That  being 
so,  T  think  we  may  say  that  the  two  diseases,  human 
tuberculosis  and  bovine  tuberculosis,  must  also  be  one 
and  the  same.  There  has  been  no  direct  experiment 
made,  as  far  as  I  am  aware,  in  transferring  human 
tuberculosis  to  cows  or  oxen,  nor  has  there  been  any 
direct  experiment  the  other  way.  Of  course,  it  is 
obvious  that,  in  the  latter  case,  no  direct  experiment 
could  be  made. 

575.  Do  you  thiuk  that  there  has  been  any  defect 
in  the  series  of  experiments,  as  far  as  they  have  been 
tried  hitherto  ? — No,  I  think  they  have  been  proper 
experiments. 

576.  Would  you  like  to  do  anything  else  in  order 
to  ascertain  the  co-relation  between  the  disease  in  man 
and  in  animals? — I  think  it  might  be  desirable  to 
make  some  expeiiments  on  animals  of  the  bovine 
species.  There  have  been  statements  made,  I  know, 
although  I  have  not  read  any  detailed  articles  upon 
the  subject,  and  I  should  like  to  point  out  that  further 
experiments  are  desirable.  I  believe  that  Professor 
Brown,  for  instance,  has  been  making  such  experiments. 

577.  Professor  Brown  is  experimenting  every  day. 
He  is  going  on  Avith  them  now.  The  question,  how- 
ever, is  whether  the  Commission  should  institute  ex- 
periments. I  think  I  may  take  it  from  you  that  you 
cannot  point  to  any  salient  facts  or  striking  instances 
which  show  that  the  health  of  mankind,  hi  regard  to 
consumption,  is  vitally  or  seriously  prejudiced  by  the 
use  of  ordinary  beef  and  mutton  as  articles  of  diet  ? — I 
myself  believe  that  it  is  very  possible  to  be  so,  and  I 
consider  it  dangerous  to  allow  tuberculous  material  to 
be  used  as  food. 

578.  I  am  assuming  that  ordinary  and  due  care  is 
exercised  in  the  market,  and  that  the  appearance  of 
the  meat  is  suiHcieiif,  to  throw  one  off  one's  guard  and 
dispel  any  alarm  1  !iat  there  is  any  risk  of  Ijecoming 
consumptive  from  eating  it  ? — I  would  not  advise  any 
one  to  eat  beef  of  lluit  kind. 

579.  You  would  dd\  ise  that  it  should  be  rejected  ? 
—Yes. 


580.  I  am  assuming  that  the  beef,  as  far  as  one      Dr.  E.  E. 
could  judge  and  see,  was  free  from  any  taint  of  disease   J^lein,  F.R.S. 
or  impurity  ? — That  is  the  difficulty  I  am  in.    I  could    ^4  q 

not  assume  that  the  meat  was  diseased  unless  I  saw 
tubercular  nodules  in  it ;  but,  at  the  same  time,  I 
should  not  be  entitled  to  say  that  it  was  perfectly  free 
from  all  taint  of  tuberculosis  if  it  did  not  show  them. 

581.  In  order  to  justify  you  in  saying  that  it  was 
free  from  tuberculosis  would  it  not  be  necessary  to 
analyse  and  examine  every  [nece  of  meat  consumed 
in  England  for  example? — I  should  certainly  go  ;o 
far  as  to  say  that  I  would  prohibit  the  sale  for  food  of 
all  meat  which  came  from  tuberculous  animals.  That 
would  save  the  trouble  of  examining  every  piece  of" 
meat  offered  foi'  consumption.  An  examination  of 
that  kind  would  be  impracticable.  I  should  feel 
inclined  to  proceed  in  this  way.  If  I  found  when  an 
animal  was  slaughtei'ed  that  it  showed  the  presence  of 
tubercular  nodules  in  the  lungs,  I  should  look  for  them 
in  the  other  viscera,  and  if  by  the  aid  of  a  microscope 
and  other  means  I  found  that  they  existed  in  the 
lymph  glands,  and  that  there  were  in  them  tuber- 
culous deposits,  I  should  proceed  at  once  to  direct 
that  the  meat  should  be  destroyed. 

582.  No  doubt  that  would  he  a  perfectly  justifiable 
course  when  the  presence  of  disease  was  made 
apparent  ? — If  I  did  not  find  any  tuberculous  deposit 
I  should  make  experiments,  and  if  I  did  not  then 
discover  tuberculosis  that  would  be  a  negative,  and 
M'ould  go  for  what  it  was  worth.  I  should,  however, 
put  &  label  u})on  the  meat,  and  not  allow  it  to  be 
offered  as  good  food  in  the  shops  for  sale. 

583.  Who  would  you  entrust  with  the  carrying  out 
of  this  function  throughout  the  kingdom  ? — That  is 
difficult  to  say. 

584.  If  we  should  form  an  opinion  or  entertain  a 
sns]3lcion  thaJ;  the  want  of  the  exercise  of  the  exlreu»e 
and  minute  precautions  you  have  pointed  out  are  a 
source  of  danger  to  the  public  health,  it  would  be  neces- 
sary, I  take  it,  that  some  means  should  be  devised  for 
preventing  the  exposure  for  sale  of  meat  that  may 
he  dangerous  to  the  public  health  ? — Certaiuly. 

585.  Then,  however  difficult  that  point  may  be,  it 
would  be  necessary  for  us  to  consider  it,  notwithstand- 
ing the  fact  that  the  probability  of  transmitting 
infection  might  be  extremely  rare,  and  that  to  most 
reasonable  persons  the  healthy  appearance  of  the 
meat  would  be  a  sufficient  warrant  that  after  being 
cooked  it  might  be  consumed  as  food.  Would  it  not 
be  necessary  to  invest  the  inspectors  with  power  to 
order  its  destruction  if  any  single  portion  of  the 
carcase  evinced  symptoms  of  infection  ?  That  would 
be  a  very  responsible  duty  to  perform,  and  yet  it  would 
liave  to  be  performed,  if  we  are  told  that  consumption 
is  largely  on  the  increase,  and  that  it  may  be  kept  up  by 
allowing  the  general  public  to  eat  beef  obtained  in  the 
butchers'  shops,  notwithstanding  the  fact  that  it  is 
apparently  sound  and  healthy? — No  doubt  the  duty 
would  be  a  responsible  one,  but  it  is  one  which  must 
devolve  upon  the  authorities.  I  do  not  see,  however, 
how  it  is  possible  to  do  away  altogether  with  the  danger. 

586.  I  understand  you  to  show  very  clearly  that  the 
healthy  appeju-ance  of  meat,  after  it  is  jtrepared  for 
sale,  is  no  guarantee  that  it  has  not  come  from  a 
highly  tuberculous  animal,  and  may  contain  the 
germs  of  disease  in  it  ? — I  would  not  say  from  a 
highly  tuberculous  animal,  but  what  I  do  say  is  that 
the  healtliy  appearance  of  the  meat  is  no  guarantee 
that  it  has  not  come  from  a  tuberculous  animal. 

587.  I  rather  want  to  get  it  from  you,  in  one  way 
or  the  other,  whether  the  risk  is  not  so  rare  that  it  in 
not  worth  while  to  be  over-anxious  about  it ;  or 
whether,  on  the  contrary,  you  are  of  opinion  that  the 
danger  is  so  great,  and  the  mischief  already  has  been 
so  serious,  that  some  very  great  check  as  to  the  hand- 
ling and  management  of  the  .auiuuils  is  reqtiired  ? — I 
do  not  know  that  I  should  be  prepared  to  say  that,  I 
would  not  perhaps  be  justified  in  saying  that  if  we  could 
save  one  human  being  from  contracting  tuljerculosis 
I  would  not  object  to  the  slaughter  of  all  the  animals 
in  the  United  Kingdom. 

E  2. 
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Dr.  E.  E.  ,588.  Let  me  go  now  to  another  point.  It  is  only 
(leiu,  F.li.S.       recent  yeai's  that  the  inspectors  of  markety  have 

  been  armed  with  the  special  power  of  condemning 

)4^t.  1890.  ^jgpj^^p^j  j^gj^f  ^re  you  able  to  say  whether  any  good 
results  have  followed  from  the  exercise  of  that  power  ? 
Is  there,  at  this  moment,  less  consumption  pre\'alent 
in  the  United  Kingdom  than  there  was  before  this 
power  was  conferred  upon  the  markel  inspector  ? — I 
am  not  aware  that  anybody  has  paid  attention  to  that 
point. 

689.  We  had  a  gentleman  here  the  other  day  who 
told  us  that  meat  in  Manchester  had  been  conilemned 
iu  this  way  by  the  market  inspectors,  nlthough  the 
appearance  of  the  meat  was  such  as  to  induce  the 
dealers  to  prepare  it  for  sale.  He  said  that  the  '■ar- 
casesof  four  animals  were,  on  examination,  found  to  be 
hif'hly  tuberculous,  but  that  in  that  case  there  was  no 
difficulty  in  detecting  the  disease.  The  question 
is  then,  if  the  improper  condition  of^  the  meat 
was  such  as  to  render  the  presence  of  infection 
apparent  to  the  naked  eye,  there  was  not  sufficient 
justitication  for  ordering  the  destruction  of  the 
carcases  without  further  exfiminntion  ? — If  (he  meat 
was  conspicuously  unhealthy,  there  would  be  no 
difficulty  in  dealing  with  it,  and  ordering  it  to  be 
destroyed.  But,  I  think,  I  understand  you  to  ask  me 
whether  there  has  been  any  decrease  in  consumption 
noticeable  since  the  inspection  of  meat,  and  its  con- 
demnation, if  found  to  be  diseased,  was  ordered  ? 

590.  Yes  ? — I  am  not  aware  whether  anyone  has 
paid  special  attention  to  what  may  be  called  the 
statistics  of  tuberculosis  since  that  time. 

591.  The  evidence  given  to  us  was  that  in  Man- 
chester four  of  these  carcases  were  condemned  simply 
in  consequence  of  their  appearance,  and  it  was  found, 
on  further  inquiry,  that  the  animals  had  been  infected 
with  tuberculosis.  But  the  fact  was  discovered  and 
made  known  before  any  mischief  was  done  by  exer- 
cising the  ordinary  protective  power  supplied  by  the 
Public  Health  Act.  The  question  is  whether  we  may 
rely  on  this  being  done  in  a  general  way.  Although 
we  may  admit  that  inspection  is  possible  under  con- 
ditions in  which  it  cannot  be  so  easily  discerned, 
may  1  ask  if  it  is  not  rather  a  modern  discovery  that 
so  much  of  what  we  fancied  to  be  disease  naturally 
produced  is,  in  point  of  fact,  infectious  disease  caused 
by  the  ingestion  of  some  kind  of  poison  ? — Those 
diseases  which  are  comrAunicable  are  caused  by 
specific  poisons  which,  as  liir  as  we  can  judge,  are 
different  in  different  diseases,  and  are  represented  by 
different  microbes.  Tuberculosis  is  one  of  these 
diseases,  and  it  has  been  conclusively  proved  that  it 
is  a  disease  which  is  produced  by  the  introduction, 
in  one  way  or  anothei-,  into  susceptible  individuals  of 
the  particular  microbes  which  produce  the  infection. 

592.  You  are  speaking  now  of  the  disease  which  is 
popularly  known  by  the  name  of  tuberculosis  ? — Yes. 

593.  I  do  not  understand  you  to  say  that  it  may  not 
be  produced  in  another  way  because  you  tay  that  it 
maybe  inherited? — Yes,  the  mother  may  have  had 
tuberculosis  and  may  have  transmitted  it  to  the  child. 

594.  One  of  the  witnesses  examined  before  us 
went  so  fai'  as  to  say  that  tuberculosis  or  consumption 
is  always  produced  by  infection  of  some  kind  ;  by  the 
action  of  external  agents.  You  do  not  agree  with 
that  ? — It  would  depend  upon  what  he  meant  by 
infection.  It  might  be  infection  by  contracting  the 
disease  from  the  mother,  which,  certainly,  may  be 
the  case.  A  child  may  inherit  the  disease  from  the 
mother,  as  the  foetus  before  birth.  This  may  also 
be  termed  infection. 

595.  Arc  you  cognisant  of  the  proceedings  which 
have  been  taken  in  Copenhagen  with  a  view  of  check- 
ing the  consumption  of  dangerous  meat  as  food  ? — No, 
1  am  not. 

59G.  If  meat  is  capable  of  conveying  this  infection 
to  mankind,  or  to  the  consumers  of  it,  much  more,  I 
take  it,  would  milk,  which  is  a  substance  highly 
capable  of  conveying  infection,  is  it  not  ? — I  should 
say  so.  In  the  first  place,  a  great  deal  of  milk  is 
consumed  in  a  raw  state. 


597.  Would  boiling  it  remove  the  infection  as 
roasting  meat  is  said  to  destroy  tuberculosis  ? — J  do 
not  think  that  roasting  would  much  interfere  with  the 
infection,  but  the  boiling  both  of  meat  and  milk  would 
pioVjably  do  so. 

598.  Generally  speaking,  the  cooking  of  meat  and 
the  boiling  of  milk  would  diminish  the  risk  of  trans- 
mitting disease  ?— -Yes.  the  boiling  of  milk  would 
certainly  do  so  provided  that  it  were  thoroughly  boiled. 
The  experiments  which  have  been  made  in  the 
laboratory  have  taught  us  that  the  germs  of  the  disease 
are  destroyed  by  boiling. 

599.  1  think  it  would  be  as  well  if  you  were  to  give 
us  a  full  explanation  of  one  of  the  propositions  which 
you  submitted  just  now  because  it  differs  from  what 
we  have  heard  from  another  witness.  I  imdcrstood 
you  to  say  that  tuberculosis  need  not  be  contracted  by 
infection,  but  that  it  may  be  inherited  by  the  child 
from  the  mother,  do  you  mean  that  the  child  may  be 
born  with  it,  or  that  having  a  weakly  and  delicate 
constitution  it  is  liable  to  contract  it  ? — I  was  referring 
more  to  my  own  observations  in  reference  to  animals, 
and  in  saying  that  the  disease,  tuberculosis,  is  inherited 
I  form  my  judgment  from  this,  th;it  I  have  found  it 
existing  in  animals  too  young  to  have  contracted  the 
disease  by  feeding  or  inoculation  or  in  any  other  way ; 
but  they  must  have  inherited  it,  and  I  have  found  that 
at  birth  there  were  already  present  distinct  tuberculous 
deposits. 

600.  I  was  not  speaking  of  animals,  but  of  cjiildrcn. 
Have  you  observed  the  same  thing  in  young  children  ? 
— Well,  in  children,  the  widely- accepted  view  is  that 
when  tuberculosis  appears  in  young  individuals  it  is 
due  to  the  infection  in  some  cases  enhanced  by  an 
inherited  weakness  of  the  lungs.  Undoubtedly  it  is 
the  fact  that  certain  individuals  have  derived  from 
w^eakly  parents  a  greuter  predisposition  to  infection 
than  other  individuals  whose  parents  have  been  more 
healthy  and  have  possessed  stronger  constitutions. 

601.  Have  not  the  children  of  healthy  English 
parents  manifested  symptoms  of  lung  disease  or 
consumption  ? — Yes. 

602.  Do  I  understand  you  to  say  that  in  that  case  the 
child  must  have  contracted  the  disease  by  means  of 
infection  ? — Yes. 

603.  That  is  so  ? — Yes,  I  think  so.  There  is  no 
other  way  of  accounting  for  it.  In  the  case  of  a  child 
or  a  young  person  of  a  weak  constitution,  born  pro- 
bably of  tainted  parents,  I  should  say  that  such  an 
individual  may  contract  tuberculosis  in  two  ways. 

604.  What  are  they? — He  may  have  been  born 
with  the  seeds  of  disease  in  him  or  he  may  possess  a 
greater  predisposition  towards  contracting  tuberculosis 
by  infection,  which,  as  we  are  all  aware,  is  a  very 
widespread  disease. 

605.  Do  you  think  that  perfectly  healthy  people, 
having  no  hereditary  predisposition  at  all  towards 
contracting  this  disease,  and  not  looking  as  if  they 
were  consumptive,  which  is  the  popular  way  of 
describing  persons  who  are  suffering  from  tuberculosis ; 
do  you  think,  as  a  matter  of  fact,  that  many  of  those 
people  may  become  infected  with  consumption  by 
eating  tuberculous  meat  ? — I  cannot  say. 

606.  Do  you  think  so  or  not,  speaking  from  your 
experience  and  the  knowledge  you  have  otherwise 
acquired  ? — I  should  say  that  a  portion  of  them  may. 

607.  I  mean  perfectly  healthy  people  ? — Yes,  it  is 
possible. 

608.  You  and  I  and  others  who  are  sitting  around 
this  table  ? — No,  I  do  not  think  we  should  contract  it 
because  we  have  passed  the  age  when,  as  a  rule, 
persons  become  infected  with  tuberculosis. 

609.  Why  should  we  not  contract  it  if  it  is  infec- 
tious, and  we  are  capable  of  being  infected? — I  can- 
not explain  ;  but  it  would  appear  thai,  after  reaching 
a  certain  age,  we  possess  a  power  of  resistance  in 
regard  to  the  infective  material  which  younger  persons 
do  not  possess,  and  which  renders  them  more  hable 
to  be  infected  by  the  disease. 

610.  You  say  that  susceptibility  forms  part  of  the 
liability  to  contract  the  disease  ? — Yes,  in  this  way, 
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that  it  predisposes  a  person  to  takt)  the  disease.  You 
and  I  cannot  take  small-pox  because  we  have  been 
vaccinated,  wliereas  auotber  person  who  has  not  been 
vaccinated  would  take  small-pox. 

Gil.  Do  [  understand  you  to  say  that  people  may 
be  saved  from  the  danger  of  tuberculosis  by  being 
vaccinated  with  it?— "No,  I  do  not  say  that;  all  I  say 
is  that,  in  regard  to  small  pox,  we  have  been  rendered 
free  from  susceptibility  by  vaccination.  In  the  case 
of  other  diseases  there  is  a  natural  susceptibility. 
There  is  a  well-known  example — the  case  of  anthrax. 
Cats  and  dogs,  and  animals  of  that  kind,  have  very 
slight  susceptibility  towards  contracting  anthrax, 
whereas  herbivorous  animals  have  a  great  suscepti- 
bility to  it,  and  easily  contract  it.  Cats  and  dogs  have 
not  much  susceptibility  to  tuberculosis. 

612.  You  refer  to  animals,  but  it  is  quite  another 
thing  to  divide  mankind  into  those  who  are  susceptible 
to  tuberculosis  and  those  who  are  not  ? — I  should 
certainly  say  that  you  and  I  are  not  susceptible  to 
tuberculosis,  because  we  know  it  is  a  disease  which  is 
contracted  chiefly  by  the  young ;  our  experience 
teaches  us  that  after  we  have  reached  a  certain  age 
we  are  not  likely  to  contract  the  disease. 

613.  Y''oiu'  hypothesis  is  that  the  disease  may  be 
contracted  by  those  who  are  susceptible  to  it  by 
eating,  say,  a  sirloin  of  beef,  as  well  as  by  inhaling 
the  germs  of  the  disease  into  the  lungs? — Yes,  pre- 
cisely so.  But  one  person  may  be  susceptible,  Avhereas 
another  person  may  not  be.  It  is  just  the  same  in 
animals.  One  animal  will  contract  disease,  whereas 
another,  under  precisely  similar  conditions,  will  not. 

614.  Let  me  carry  you  back  for  a  moment.  Y~ou 
spoke  of  inheriting  a  susceptibility  or  a  predisposi- 
tion born  with  certain  persons  to  become  infected 
with  this  disease.  Now,  suppose  we  take  1,000  cases 
of  consumption  among  children  and  adults,  what 
number  per  cent,  would  have  inherited  the  disease 
and  what  number  percent,  would  have  acquired  it  by 
inhaling  the  poisonous  matter  ? — I  have  not  the 
slightest  data  to  go  upon,  and  am  altogether  unable, 
therefore,  to  answer  the  question. 

615.  Y"ou  refer,  in  a  paper  which  I  have  here,  to 
experiments  in  the  Brompton  Hospital? — Yes. 

616.  How  far  do  those  experiments  show  that  the 
emanations  from  consumptive  patients  can  affect 
animals  ? — They  only  serve  to  illustrate  the  point  that 
tuberculosis  can  be  easily  contracted  by  inhaling  the 
virus. 

617.  Does  it  follow  that  if  a  guinea  pig,  when 
brought  into  an  infected  place,  can  contract  the 
disorder  from  a  consumptive  patient,  does  it  follow 
that  a  person  who  is  not  otherwise  consumptive 
would  become  consumptive  from  eating  tuberculous 
flesh  ? — That  would  involve  two  different  and  distinct 
kinds  of  experiments. 

618.  Of  course  it  is  difficult  to  carry  out  experiments 
where  human  beings  are  concerned.  Can  you  tell 
mc — 1  believe  it  is  the  fact — whether  consumptive 
people  after  death  are  found  to  have  tuberctdous 
disease,  not  merely  in  tlie  lungs  but  also  in  the  limbs? 
■ — -The  tuhficle  bacilli  have  been  discovered  in  the 
marrow  of  the  bones. 

619.  I  do  not  mean  in  the  marrow  of  the  bones, 
but  in  the  flesh  ? — I  think  that  the  results  of  some  of 
the  experiments  which  have  been  made  seem  to 
indicate  that. 

620.  Then  if  that  be  so,  and  is  a  well-known  and 
ascei'tained  fact,  would  it  not  be  another  illustration 
in  support  of  the  assumption  that  the  two  diseases  are 
identical  ?  If  the  infected  matter  pervades  the  whole 
body,  and  is  not  confined  to  the  lungs  in  mankind, 
aud  if  the  sjiiue  thing  occurs  in  tuberculous  oxen,  does 
it  nor  make  the  danger  from  eating  the  meat  from  an 
infectcii  iinimai  niiuereMl  ? — Tlie  expression  "pervades 
the  whole  system  ought  to  be  qualifletl  1o  a  certain 
extent.  An  indi\i(lua4  may  have  tuberculosis  in  the 
lungs,  but  the  tubeiculous  virus  would  nor.  be  confined 
strictly  to  the  lungs,  A  good  deal  of  it  would  be 
absorbed,  and  would  circulate  in  the  bod}-  and  blood, 
and  be  deposi!ed  in  other  organs.    Then  again,  as  I 


have  said,  it  will  be  found  in  the  lymph  glands  and  Dr.  E.  E. 
in  the  marrow  of  the  bones.  Klein,  F.R. 

621.  I  do  not  care  so  much  about  the  marrow  in 

the  bones.  Very  tew  people  eat  marrow  from  the  ^4  Oct.  189i 
bones,  but  a  great  number  of  people  eat  beef? — I  v/as 
only  referring  to  the  fact  to  show  that  distant 
localities  are  invaded  by  tuberculosis,  and  the  invasion 
could  only  take  place  through  the  blood  stream. 
Therefore,  tuberculosis  may  in  its  passage  to  different 
organs  affect  the  muscles  and  other  parts  of  the 
system. 

622.  {Proj.  J.  B.  Sandej-son.)  The  first  question 
I  have  to  ask  is,  whether  in  a  tuberculous  animal, 
the  meat  being  apparently  healthy,  any  danger  exists 
from  using  it  ? — I  have  been  trying  to  explain  what 
my  view  is  :  I  do  believe  it  to  be  dangerous. 

623.  Will  you  state  why  ? — I  believe  it  to  be  dan- 
gerous for  the  reason  that  the  tubercular  virus, 
although  it  cannot  be  demonstrated  by  the  microscope 
or  by  general  inspection  to  be  present  in  the  muscles, 
may,  nevertheless,  be  in  transit  through  the  muscles 
and  body.  I  cannot  understand  the  infection  of  tuber- 
culosis and  the  deposit  of  fuberclc-bacilli  in  distant 
lymphatic  glands  and  in  the  marrow  of  the  bones  to 
be  carried  out  in  any  other  way  than  by  means  of 
the  blood  stream  ;  we  nmst  therefore  assume  that  the 
tubercle-bacilli  get  in  the  blood  stream  from  a  point 
where  there  may  have  been  tuberculosis  of  some  stand- 
ing, aud  they  are  distributed  by  the  blood  stream,  to 
different  organs. 

624.  And  therefore  you  say  there  is  danger  in 
eating  the  flesh  of  an  animal  which  has  been  infected 
by  tuberculosis  ? — Yes.  I  maintain  that  there  is  risk 
in  eating  the  flesh  of  an  animal  in  which  tuberculosis 
has  been  present,  although  it  may  not  be  readily 
detected  in  the  muscles.  There  have  been  experiments 
made  which  show  that  the  muscles,  although  apparently- 
healthy,  have  contained  tubercle-bacilli. 

625.  {Choirmau.)  Upon  that  point  allow  me  to 
put  a  question.  I  quite  understand  you  to  say  that 
the  experiments  show  there  may  be  extreme  risk,  but 
I  do  not  understand  you  to  say  the  experiments  show 
that  the  risk  is  real,  and  has  had  an  actual  prejudicial 
result  ? — I  say  that  the  risk  is  quite  real,  and  that  by 
inoculation  of  flesh  from  infected  animals  tuberculosis 
has  actually  been  produced  in  other  animals. 

626.  But  not  in  man  ? — Of  course  not  :  you  would 
not  try  the  same  experiments  upon  a  human  being. 

627.  {Prof.  Sanderson.)  I  want  you  to  give  us,  as 
clearly  as  you  can,  a  definition  of  what  the  essence  of 
tuberculosis  is  ? — The  es.-ence  ? 

628.  Yes,   the    essence  ? — -In    what    sense  the 
essence  ? 

629.  I  mean,  what,  in  your  opinion,  goes  to  make 
up  the  essence  of  tuberculosis  ? — If  I  saw  in  the  lungs 
or  in  the  abdominal  organs,  or  in  the  lymphatic  glands, 
or  in  the  marrow  of  the  bones,  a  grey  nodule  or  a 
grey  patch,  or  a  yellow  nodule  or  patch,  I  should  at 
first  think  iiiat  it  might  be  tuberculosis.  I  should 
then  use  the  microscope  and  employ  proper  means  to 
bring  out  the  tubercle-bacilli,  and  if  I  found  they 
were  tliere  I  should  at  once  say  that  it  was  certainly 
tuberculosis.  I  should  like  to  mention  a  striking 
illustration  that  came  within  my  knowledge  last  year. 
It  was  a  case  of  multiple  abscess  in  the  brain.  There 
was  a  discharge,  but  nothing  could  be  seen  in  pus. 
There  were  symptoms,  however,  during  life  which 
pointed  to  its  being  a  case  of  multiple  abscess.  The 
patient  died.  An  examination  was  made  and  tubercle- 
bacilli  were  found  in  the  sac  of  the  abscess.  It  was 
undoubtedly  a  case  of  tuberculosis,  and  I  should  think 
that  all  the  authorities  would  agree  in  that,  seeing 
that  Inberclc-bacltii  Were  found  to  be  existing. 
Perhaps  I  ought  to  add  this  fact :  that  there  are 
forms  or  stages  in  the  development  of  tiibercnlosis  in 
wiiich  it  is  difficult  to  deinoiisti-atc  the  presence  of 
tubercle-bacilli.  In  such  cases  it  is  necessary  to 
make  experiments.  I  have  myself  made  a  large 
number  of  experiments  with  Lingard,  Gibbes,  and 
others,  in  regard  to  the  well-known  grey  tubercular 
deposits  in  guinea-pigs.     The   liver  after    a  few 
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I  Dr.  E.  E.  weeks  would  show  a  peculiar  grey  mottling,  whicli 
Mein,  F.R.S.  afterwards  to  caseation.  We  have  in  this  grey 
material,  most  distinctly,  a  tuberculous  deposit,  but  I 
could  not  find  any  clear  signs,  even  Avith  the  use  of 
a  microscope,  of  the  existence  of  tubercle-hacilli. 
But  in  experimenting  with  such  material  upon 
animals  !  have  invariably  produced  tubercular  deposits 
with  all  the  symptoms  of  tuberculosis.  If  I  did  not 
find  bacilli  at  once  I  would  have  recourse  to  inoculation. 

630.  Then  in  short,  I  may  say  that,  in  your  opinion, 
infectivity  and  certain  other  things  constitute  a 
definition  of  tuberculosis  ? — Yes. 

631.  Would  you  take  in  heredity  as  part  of  the 
essence  of  the  disease  ? — That  is  a  question  upon 
which,  I  think,  Ave  have  not  yet  suflBcient  direct 
evidence. 

632.  In  reference  to  the  general  belief  of  pathologists, 
do  you  think  that  any  material  change  has  taken  place 
in  that  belief — I  mean  in  the  general  belief  that  tuber- 
culosis on  the  whole  is  a  disease  which  mostly  arises 
from  heredity  ? — Well,  that  is  not  the  result  of  the 
experiments  whichhave  been  made.  The  experiments 
Villemin,  of  Wilson  Fox,  yourself,  and  others,  show 
that  tuberculosis  can  be  communicated  by  ingestion  or 
injection,  and  that  the  system  undergoes  a  change. 
No  doubt  the  possibility  of  its  being  a  disease  that 
may  be  inherited  has  been  opened  up,  but  it  is  fair  to 
assume,  as  tlie  result  of  the  experiments,  that  some 
of  the  tuberculosis  in  the  human  subject  is  contracted 
in  some  other  way  than  by  inheritance,  namely,  by 
the  food  eaten  or  by  breathing  a  tainted  air,  and 
so  on. 

633.  The  point  I  want  to  get  at  is  this  :  Is  there 
any  less  evidence  now  than  there  was  formerly,  that 
the  susceptibility  to  tuberculosis  in  man  is  hereditary  ? 
— Any  less  evidence  ? 

634.  Yes — I  should  say  that  the  evidence  is  less. 
63o.  Is  it  not  the  case  that  all  the  facts  which 

before  led  to  the  belief  that  it  was  so,  are  still  just  as 
cogent  as  they  were  ?  — Yes,  I  think  they  are. 
Children  derived  from  tainted  parents  are  believed  to 
bring  with  them  a  great  predisposition  to  contract  the 
disease. 

636.  {Chairman.)  Can  they  catch  it,  so  to  speak  ? 
— I  think  so. 

637.  Can  they  have  consumption  without  catching 
it,  in  the  first  instance ;  can  they  develop  it  — There 
again  it  is  quite  possible  to  imagine — not  that  there  is 
any  certain  evidence,  because  the  experiments  have 
necessarily  been  confined  to  animals — that  a  per- 
centage of  them  will  have  the  germs  of  the  disease, 
that  is,  the  taint. 

638.  Not  only  is  there  a  certain  weakness  of  con- 
stitution, but  they  bring  with  them  the  germs  of 
disease,  having  derived  it  from  the  parent  in  the 
uterus  ? — Yes. 

639.  Having  a  weak  constitution  and  a  predisposi- 
tion to  the  disease  children  so  circumstanced  are  easily 
infected  if  exposed  to  infection  ? — Tes,  but  I  am  not 
prepared  to  say  that  all  children  get  it  by  bringing 
with  them  the  germs  of  the  disease.  I  should  not 
like  to  say  that  they  do  not  get  it  by  infection. 

610.  Suppose  that  anyone  dies  of  consumption  at 
the  age  of  25  or  30,  would  you  say  that  it  is  possible 
to  have  got  the  disease  from  inherited  taint  ? — Yes. 

641.  No  tuberculosis  having  developed  itself  up  to 
that  age  ? — Tes,  it  is  quite  possible. 

642.  That  the  person  infected  had  not  contracted 
the  disease  by  inhalation  or  infection  ? — I  think  it  is 
possible  that  he  may  have  had  the  disease  in  him. 

643.  And  that  he  had  lingered  with  it  in  him  for 
20  years  or  more  ? — I  do  not  see  why  that  should  not 
be  the  case. 

644.  I  do  not  dispute  your  authority.  I  only  want 
to  know  what  your  opinion  is  ? — I  think  there  is  I'eally 
no  precise  evidence  which  enables  us  to  sviy  exactly. 
We  know  that  people  have  developed  tuberculosis 
20  or  30  years  after  it  must  have  been  derived  from 
tainted  parents,  if  inherited,  But  they  may  have 
contracted  the  disease  without  having  inherited  it  in 
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the  first  instance.  The  probability  is  that  they  did 
so  ;  that  they  contracted  the  disease  cle  novo. 

645.  {Prof.  Sanderson.)  Would  you  rather  define 
your  opinion  with  reference  to  the  hereditary  character 
of  the  disease  as  an  hereditary  susceptibility  or  a 
direct  susceptibility  P — I  should  say  hereditary,  as 
relative  to  the  disease,  but  I  ought  to  add  to  that 
remark  what  is  suggested  by  the  transmission  of  the 
tuberculosis  from  tlie  parent  to  the  oifspring.  In 
animals  that  may  mean  the  direct  transmission  of  the 
disease  from  the  parents  to  the  offspring,  whiie  in 
mankind  there  may  be  only  a  predisposition.  I  do 
not  think  we  can  say  that,  children  are  only  susceptible 
who  have  weak  tissues,  nor  do  I  think  it  right  to  sa.y 
whethei-  a  large  or  a  small  percentage  of  persons  have 
inherited  tuberculosis  from  tlieir  parents  as  tuber- 
culosis. We  know  as  the  result  of  direct  experiments 
on  animals  that  tuberculosis  is  transmitted  as  direct 
tuberculosis  to  the  oftspring,  although  that  does  not 
occur  in  a  very  large  percentage  of  cases.  It  certainly 
does  occur  in  some. 

646.  You  say  that  your  definition  of  susceptibility  is 
one  you  derive  from  examples  Avhicli  have  come  under 
your  observation  in  the  course  of  the  experiments 
you  have  made  ? — Yes. 

647.  I  think  you  have  made  some  observations  in 
regard  to  congenital  tuberculosis  in  calves  'i — Yes. 

648.  Will  you  state  whar,  in  that  case,  the  morbid 
appearances  or  symptoms  were  ? — I  worked  upon  a 
number  of  calves  in  connexion  with  certain  cutaneous 
disorders,  particularly  in  reference  to  eruptions  in  the 
udder  of  the  cow.  The  experiment:?  were  made  upon 
young  calves  which  were  afterwards  found  to  show 
some  nodules  in  the  mesenteric  glands.  There  could 
be  no  question  as  to  their  being  tuberculous.  The 
calves  were  too  young  to  have  contracted  the  tubercles, 
say,  owing  to  their  having  been  fed  upon  tuberculous 
milk. 

649.  How  long  was  it  before  the  tubercles  were 
developed  ? — About  six  or  seven  Aveeks. 

650.  V/ ere  they  so  advanced  that  they  could  not 
have  been  obtained  otherwise  than  by  congenital 
means  ? — Yes. 

651.  Then  may  Ave  consider  that  as  an  instance  of 
congenital  tuberculosis  in  calves  ? — Yes. 

652.  Was  it  tested  by  experiments  ? — It  Avas  the 
result  of  an  experiment. 

653.  {Chairman.)  That  is  an  instance  of  the  disease 
having  been  very  active  from  birth  ? — Yes. 

654,,  What  I  put  to  you  just  now  was  the  possibility 
of  the  disease  having  remained  latent  for  25  or 
30  years  ? — I  quite  undeistood,  and  my  answer  is  that 
that  is  quite  possible. 

655.  {Prof.  Sanderson.)  Speaking  of  the  possi- 
bility of  prolonged  latency  for  20  or  25  years,  is  it 
generally  admitted  by  human  pathologists  that  that  is 
so  ? — Yes, 

656.  Twenty  years  Avould  be  a  long  period  for  any 
disease  to  remain  latent  ? — No  doubt. 

657.  What  is  the  period  in  human  life  in  Avhich  in 
an  ordinary  case  of  hereditary  tuberculosis  the  tuber- 
culous symptoms  usually  first  appear  ?— That  is  a 
question  that  requires  consideration.  In  the  first 
place,  I  am  not  quite  clenr  about  all  the  cases  of 
tuberculosis  in  young  children.  Of  course  there  is  a 
possibility  that  the  di.sease  may  have  been  contracted 
in  some  Avay  or  other  by  the  children  liaAdng  been 
exposed  to  infection.  I  am  not  at  all  clear  about  it. 
One  should  exclude  all  such  cases  from  the  question 
of  hereditary  tainr.  There  have  certainly  been  some 
cases  of  tuberculosis  in  children  in  which  the  disease 
has  not  been  derived  from  tainted  parents.  You  will 
remember  that  some  years  ago  I  was  working  Avith 
you  in  connexion  Avitli  the  subject  of  acute  miliary 
tuberculosis  in  cJnldren.  At  that  time  I  went  into 
the  history  of  some  of  the  children.  In  some  cases 
there  was  no  family  taint  at  all,  and  ia  others  it 
merely  complicated  the  question.  If  the  disease  had 
in  all  cases  been  in  the  children  derived  from  healthy 
parents,  I  should  have  been  able  to  say  that  it  had 
been   contracted    by  the    children    having  been 
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exposed  to  infection.  But  that  was  not  the  case, 
because  some  of  the  children  might  have  derived  it 
from  hereditary  taint.    Others  undoubtedly  did  not. 

658.  It  is  not  in  that  form  that  the  tubercles  usually 
supervene  ? — No,  that  is  not  always  the  form.  More 
frequently  you  get  pulmonary  tuberculosis. 

659.  When  that  is  the  case,  at  what  period  of  life 
does  it  develop  itself? — About  and  after  20  years,  I 
should  say. 

660.  In  some  of  your  papers  yon  have  spoken  of 
the  mitigation  or  attenuation  of  the  tuberculous  virus 
in  animals.  Will  you  mention  one  or  two  examples 
by  way  of  illustration.? — I  studied  this  question  by 
inoculating  animals  Avith  certain  cultivations  of 
tuhercle-hacUli.  I  have  been  able  to  form  a  judgment 
of  the  attenuation  by  tho  result.  If  the  cultivation 
produces  very  rapid  and  extensive  tuberculosis,  I  say 
that  it  is  much  more  virulent  than  in  another  case 
where  the  progress  is  slower,  and  the  disease 
apparently  more  localized. 

661.  Can  you  give  one  or  two  examples  in  which 
the  tuberculous  virus  appeared  to  have  been  attenu- 
ated ? — Yes,  I  am  able  to  mention  several  examples. 

662.  Perhaps  it  would  be  better  to  give  the  results 
of  your  experiments  in  a  general  way? — In  a  general 
way,  the  result  is  this :  Human  tuberculous  matter 
introduced  by  inoculation,  or  by  feeding  rabbits, 
produces  tuberculosis  of  a  very  .slow  kind.  The 
tuberculosis  is  limited  to  the  lungs,  and  one  or  two 
nodules  appear,  whereas  in  the  case  of  bovine  tuber- 
culous matter  introduced  by  injection  or  food,  the 
disease  makes  very  rapid  progress,  and  is  disseminated 
with  extreme  rapidity  over  all  the  organs.  In  a 
guinea  pig  the  introduction  both  of  human  and  bovine 
tuberculous  matter  produces  general  tuberculosis,  but 
the  bovine  matter  produces  it  much  more  rapidly 
than  the  human.  It  is  a  curious  thing  that  when  a 
guinea  pig  has  become  infected  with  bovine  matter, 
and  the  infection  is  transmitted  from  the  diseased 
animal  to  another  guinea  pig,  the  difference  between 
the  effect  of  infection  by  bovine  and  human  matter 
becomes  less.  It  appears  in  some  way  to  equalize 
itself. 

663.  That  is  a  characteristic  also  of  other  diseases, 
is  it  not  ?— Yes,  but  the  difference  in  feeding  experi- 
ments in  connexion  with  rabbits,  between  the  virulence 
of  the  infection  from  human  and  bovine  tuberculous 
matter,  is  sufBciently  stiiking. 

664.  It  has  been  suggested  that  protection  might 
be  given  by  the  inoculation  of  the ,  virus  from  tub'er- 
culous  animals.  Can  you  give  any  reason  for  thinkino- 
that  that  would  not  be  the  case  ? — I  have  made  a  cood 
many  experiments  within  the  last  two  years  upon 
that  .subject.  I  had  a  large  number  of  tubercle-bacilli 
introduced  into  a  nutritive  medium  (Agar  glycerine 
beef  infusion),  which  is  well  known  to  be  a  good 
substance  for  producing  growths  of  tubercle-bcicilli. 
All  who  have  worked  with  such  cultures  have  noticed 
that  after  a  lapse  of  time  the  virulence  of  the  tubercle- 
bacilli  wore  otf.  I  had  a  large  number  of  guinea  pio-g 
infected  with  such  cultures  without  producing  general 
tuberculosis.    I  inoculated  directly  into  a  (vein  of  a 


rabbit  with  tlie  virulent  maieriai,  when  the  disease 
became  perceptible  in  14  days,  and  the  rabbit  died 
from  acute  tuberculosis.  I  have  here  with  me  some  of 
the  .slides  which  show  the  results  of  the  experiments. 
This  one,  for  instance  {jproducing  a  glass  slide)  shows 
the  lung  of  a  rabbit  operated  upon  iii  this  way,  which 
died  in  14  days,  in  consequence  of  the  development  of 
tuberculosis  in  the  lungs.  You  will  perceive  that  all 
the  giant  cells  are  filled  with  tubercle-bacilli,  whereas 
other  cultures  of  longer  duration  Avhen  inoculated  into 
the  same  cla.ss  of  animal  was  observed  to  be  verv 
much  less  virulent  in  its  operation.  There  were 
distinct  tubercular  changes  to  be  found  in  the  glands 
at  the  seat  of  inoculation,  but  they  did  not  lead  to 
tuberculosis  in  the  lungs,  liver,  and  spleen.  The 
typical  sore  was  always  there,  but  it  healed  in  a  few 
months,  and  the  animal  appeared  to  all  intents  and 
purposes  to  be  healthy,  and  to  have  recovered.  In 
a  large  number  of  cases,  however,  all  the  animals 
inoculated  afterwards  again  with  virulent  material 
succumbed  to  general  tuberculosis.  That  is  the 
only  experience  1  have  had  in  reg.ird  to  a  number  of 
animals  which  have  been  infected  with  localized 
tuberculosis.  In  every  case  the  matter  selected  for 
inoculation  contained  tubercle-bacilli,  but  as  I  have 
pointed  out  the  whole  process  ultimately  passed  away 
in  many  cases  without  injuring  the  animals  infected, 
whereasthe.se  animals  re -inoculated  with  bovine  matter 
were  more  actively  affected,  and  all  succumbed. 

665.  No  one  else  has,  I  believe,  made  any  experi- 
ments except  you  ? — I  believe  that  m  Paris  similar 
experiments  have  been  made. 

666.  You  have  not  the  slightest  doubt  as  to  the 
great  danger  to  the  public  health  which  arises  from 
the  general  use  of  milk  taken  from  tuberculous 
animals  ?— I  should  think  that  a  considerable  amount 
of  danger  is  incurred. 

667.  Is  there  any  circumstance  in  connexion  with 
this  subject  which  it  occurs  to  your  mind  to  suggest  ? 
— I  do  not  think  so. 

668.  In  a  lecture  of  yours,  from  which  I  read 
quotations  in  one  of  the  journals,  a  reference  is  made 
to  the  regulations  used  by  the  Jews  as  to  meat ;  can 
you  give  us  any  information  upon  that  suliject? — 
Only  in  a  very  general  way. 

669.  Can  you  state  what  the  essential  point  is  as  to 
the  mode  of  regulation  ? — I  can  only  say  what  it  is  in 
my  native  town,  in  South  Hungary.  The  Jews  there 
have  their  own  slaughter-house.  They  have  a  special 
inspector,  who  is  required  to  inspect  all  the  animals 
that  are  slaughtered,  be  they  fowl,  goat,  sheep,  calves, 
or  oxen.  He  searches  the  Ijmiphatic  glands,  pursuing 
his  investigation  almost  by  routine.  If  he  finds  that 
the  glands  are  large  and  suspects  that  nodules  are 
developed  in  them,  he  condemns  the  animal  at  once. 

670.  Without  notice?— Yes,  without  notice.  He 
acts  upon  his  own  authority. 

671.  .^nd  without  knowing  what  is  actually  the 
matter  with  the  animal  inspected  ?— Yes,  without 
knowing  anything  special  about  it. 

672.  Do  you  believe  that  that  is  an  effectual  system 
of  inspection  ?— Yes,  I  believe  it  is  very  effectual. 


The  witness  withdrew. 


Dr.  A.  Dawson  Williams,  M.B., 'Diploma  of  Public 

Hospital,  George 

673.  {Chairman.)  You  have,  I  believe.  Dr.  Williams, 

been  for  some  years  in  the  colonial  service  ?  Yes' 

for  13  years.  ' 

674.  All  within  British  Guiana  ? — Yes,  as  district 
medical  officer,  medical  inspector,  and  in  my  present 
post. 

675.  What  is  the  population  of  Briti.sh  Guiana?— 
Nearly  300,000. 

676.  Have  you  a  general  knowledge  of  the  medical 
condition  of  the  colony  and  the  condition  of  the 
inhabitants  ? — Yes,  I  have. 


Health,  Cambridge;  Surgeon  in  charge  of  the  Public 
Town,  Demerara. 

677.  Is  it  within  your  experience  that  there  is 
a  great  deal  of  consumption  among  the  inhabitants  of 
British  Guiana — I  mean  consumption  in  the  popular 
sense  of  the  word .? — Yes,  there  is  a  great  deal  of 
consumption. 

678.  Both  among  the  whites  and  among  the 
Negroes  ? — There  are  not  very  many  v/hites  in  British 
Guiana.  The  white  element  forms  only  a  very  small 
portion  of  the  population  of  the  colony.  The  bulk 
of  the  inhabitants  consists  of  Negroes  and  imported 
East  Indians. 


IJr.  A.  D 
Williams, 
M.B. 
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BOTAL  COMMISSION  ON  TUBERCULOSIS  : 


Dr  A  D         '5'79-  What  proportion  of  the  total  population  of 
Williams',      300,000  consists  of  imported  East  Indians  ?— I  should 
M.B.        say  very  nearly   100,000  are  East  Indians,  either 

  imported  or  born  in  the  colony.     The  other  two- 

24  Oct.  1890.    ^Yin-As  are  mostly  composed  of  Negroes  and  persons  of 

 mixed  blood.    There  are  only,  I  think,  out  of  the 

entire  population,  less  than  2,500  whites. 

680.  Then  in  giving  us  your  experience  as  regards 
the  existence  of  tuberculosis  or  consumption  in  the 
colony  Ave  may  assume  that  you  are  speaking, 
generally,  of  Negroes  ?— Negroes  and  Coolies. 

G81.  Do  you  think  that  tuberculosis  is  on  the 
increase  in  the  colony  ?— I  have  no  recent  figures 
tending  to  show  that,  but  it  is  the  general  impression 
that  there  is  much  more  consumption  now  than  there 
used  to  be,  say  50  years  ago. 

682.  That  is  your  general  impression  ? — Yes. 
68.3.  Is   that  due  to  the   fact  that  the  Hindoo 
population  has  been  a  comparatively  recent  importa- 
tion ?  The   Hindoo    population   is   affected  very 

much,   but   apparently    not    so   numerously  or  so 
severely  as  the  Negroes. 

684.  Let  us  take  the  Negroes  first.  As  compared 
with  the  European  population,  such  as  the  French  or 
English,  are  you  able  to  say  how  much  more  in 
proportion  consumption  is  rife  among  the  Negro 
population  of  British  Guiana  than  it  is  here  ? — Of 
course,  I  am  aware  that  consumption  in  England  is 
very  common,  but  I  think  the  proportion  with  us  is 
even  larger. 

685.  Larger  in  proportion  than  consumption  in  this 
country  ?— Yes,  I  think  so.  There  are,  for  instance, 
nearly  LOOO  deaths  annually  in  the  hospital  of  which 
I  have  charge. 

686.  Among  the  Negro  population  ? — No ;  the 
total  deaths  are,  roughly  speaking,  about  1,000  every 
year ;  of  these  about  25  per  cent,  are  from  phthisis 
and  acute  tuberculosis,  as  is  shown  by  the  post  mortem 
examinations. 

667.  What  are  the  habits  of  the  people  who  die  of 
consumption  in  British  Guiana  ? — They  live  for  the 
most  part  in  small  and  badly  ventilated  dwellings. 

688.  Are  they  large  consumers  of  meat  ? — No; 
the  Llindoos  especially  eat  very  little  meat  of  any  kind. 

689.  What  is  the  meat  they  mostly  eat  ? — A  few  of 
the  lower  caste  Indians  eat  pork,  and  occasionally  the 
flesh  of  goats. 

690.  The  Hindoos  ?— Yes. 

691.  But  what  do  the  Negroes  eat  ?— They  eat  very 
little  meat  either.  The  principal  meat  they  eat,  but 
wlilch  they  take  only  in  small  quantities,  is  salt  beef 
and  salt  pork,  imported  from  America. 

692.  How  do  they  catch  their  consumption  do  you 
think  ?  How  do  they  contract  it  P— I  think  that  in 
the  majority  of  cases  it  must  be  by  inhalation,  through 
the  lungs. 

693.  They  contract  it  by  inhaling  the  infection 
from  each  other? — Yes,  and  the  predisposition  to 
contract  it  is  increased  by  the  close  and  ill-ventilated 
atmosphere  which  they  breathe. 

694.  Ye?,  but  according  to  modern  notions  the  bad 
condition  of  the  atmosphere  will  not  give  consumption 
unless  it  is  tainted  with  consumptive  mattei-  ? — 
Precisely  so. 

695.  Does  it  come  out  of  the  ground  or  from  con- 
sumptive people  who  have  been  there  before  ? — My 
own  opinion  is  that  in  the  larger  number  of  cases  the 
disease  has  probably  been  contracted  by  iniialation  of 
products  of  previously  existing  cases. 

696.  Has  it  been  the  case,  in  all  time,  that  Negroes 
have  been  particularly  susceptible  to  consumption  ? — 
I  do  not  know,  so  far  as  their  own  country  is 
concerned,  to  what  extent  they  are  liable. 

697.  I  mean  in  the  history  of  the  colony  of  British 
Guiana  ^ — The  general  impression  is  that  there  is 
more  consumption  now  than  there  used  to  be  formerly. 

698.  Is  it  your  opinion  that  it  goes  on  de  crescendo, 
being  communicated  from  one  person  to  another  ? — I 
think  that  is  quite  possible. 

699.  Is  it  your  opinion  ? — My  opinion  upon  any 
point  connected  with  the  subject  would  be  given  as 
^  the  probability.    J  dp  not  think  we  arp  yet  in  a 


po.sition  to  say  absolutely  what  is  the  mode  of  origin 
in  any  given  case. 

700.  Am  I  to  take  it  from  your  previous  answers 
that,  so  far  as  your  experience  goes,  whatever  may  be 
the  cause  of  the  growing  consumption,  or  the  increased 
consumption  among  the  Negro  population  of  British 
Guiana  it  does  notarise  fromtlie  eating  of  tuberculous 
meat  ? — Apparently  not. 

701.  Because  whatever  meat  they  do  eat,  and  that 
is  very  little,  is  salted  ? — Yes. 

702.  And  it  is  imported  from  abroad  ? — That  is  so. 
The  salted  meat  is  not  cooked  beforehand,  but  is 
usually  cooked  very  effectually  by  the  Negroes  them- 
selves before  it  is  eaten. 

703.  Now,  with  regard  to  the  increase  of  the 
disease :  you  say  it  is  the  general  opinion  that  the 
tendency  to  consumption  is  increasing  in  the  colony  ? 
— I  will  not  say  that.  I  only  say  that  it  is  the 
general  opinion  that  it  has  increased. 

704.  That  it  has  increased  ? — Yes ;  that  there  is 
much  more  than  there  used  to  be. 

705.  You  think  that  that  is  the  case  ? — 1  cannot 
say  within  my  own  experience. 

706.  In  the  13  years  during  which  you  have  been 
in  the  colony  is  there  more  of  the  disease  than  when 
you  first  went  there  ? — I  cannot  say  positively  that 
that  is  so. 

707.  Do  you  not  think  that  it  has  increased  ? — Yes, 
I  think  it  has. 

708.  Are  the  conditions  of  life  among  the 
Hindoos  wh.o  have  been  more  recently  subjected  to 
the  character  of  the  climate  of  the  colony  than  the 
Negroes,  different  from  what  they  were  accustomed 
to  ?  Did  they  come  under  any  new  conditions  of 
exislence  when  they  were  planted  at  British  Guiana 
which  would  account  for  their  being  subject  to 
tuberculosis  to  a  greater  extent  than  in  their  own 
country  ? — -I  do  not  know  positively  what  the  nature 
of  their  condition  was  in  their  own  country,  but  I 
suppose  that  it  would  be  somewhat  similar.  They 
sometimes  build  houses  ibr  themselves,  which,  I 
suppose,  are  something  like  the  houses  they  had  in 
their  own  country.  They  are  much  better  ventilated 
than  the  houses  which,  as  a  rule,  are  provided  for 
them  on  the  sugar  estates. 

709.  Do  you  find  from  )Our  intercourse  with  them 
t  hat  they  complain  of  a  tendency  among  their  family 
and  friends  to  become  consumptive  ? — No. 

710.  They  do  not  take  notice  of  it  among  them- 
selves ? — No,  I  do  not  think  so. 

711.  Does  the  disease  among  the  Negroes  more 
particularly  affect  adults  or  young  people  and  children  ? 
— It  is  very  frequent  among  young  people  of  all  ages  up 
to  adults;  children,  young  people,  and  young  adults. 

712.  Taking  the  children,  are  they  great  consumers 
of  the  milk  of  cows  ? — Not  to  any  great  extent. 

7 is.  They  are,  as  a  matter  of  course,  brought  up 
upon  milk  ? — Not  as  a  matter  of  course  ;  they  do  not 
take  as  much  milk  as  is  probably  taken  by  children  in 
England,  and  certainly  not  so  much  as  they  ought 
to  do. 

714.  That  is  always  supposing  that  it  does  not  give 
them  this  disease  ? — Just  so. 

715.  Is  there  plenty  of  milk  to  be  had,  and  cheap  ? 
— It  is  not  particularly  cheap. 

716.  You  should  not  say  that  the  children  are 
brought  up  largely  on  milk  ? — No,  I  should  not. 

717.  Does  the  character  of  the  disease  vary  at  all 
from  what  you  have  been  accustomed  to  observe  in 
this  country  as  far  as  you  know  r — It  varies  in  this 
respect,  that  among  tiie  negroes  there  is  a  larger 
proportion  of  acute  cases.  The  disease  pursues  a 
more  rapid  and  acute  course. 

718.  Are  they  suddenly  attacked  as  if  they  had 
contracted  an  intection,  or  do  they  gradually  deteriorate 
in  health  as  we  observe  in  this  country  among  young 
children  who  frequently  have  a  tendency  to  contract 
consumption  ? — The  negroes  frequently  contract  the 
disease  in  the  manner  you  have  described- — rapidly 
and  it  takes  the  form  of  an  acute  infection. 

719.  As  though  they  might  have  been  poisoned  by 
microbes  ? — Yes  ;  in  the  same  way  as  if  they  bad 
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contracted  an  infectious  fever.  On  the  other  hand, 
the  coolies  almost  invariably  get  the  disease  in  the 
form  in  which  it  is  well  known  in  England  ;  there  is 
a  less  rapid  breaking  down  of  the  constitution. 

720.  If  a  healthy  person  became  suddenly  attacked 
by  consumption  from  tuberculosis,  would  you  expect 
to  find  that  lie  had  been  living  in  a  cottage  where 
other  people  had  had  it  before  him  ? — I  should  be 
surprised  to  find  that  he  had  contracted  it  without 
having  come  in  contact,  in  some  way  or  other,  with 
persons  who  already  had  it. 

721.  Did  \ou  ever  hear  of  tuberculosis  being  con- 
tracted from  infected  animals  slaughtered  for  maat  in 
British  Guiana? — I  am  not  aware  that  any  observa- 
tions have  been  made  which  show  that  to  have  been 
the  case. 

722.  But  the  meat  consumed  is  principally  salted 
beef  and  salted  pork  brought  over  from  America  ? — 
Chiefly  ;  they  eat  very  little  but  what  is  brought  over 
in  that  way. 

723.  {Dr.  Buchanan^  Did  I  understand  you  to 
say  that  there  is  very  little  slaughtering  of  animals 
for  food  in  British  Gruiana  ? — There  is  very  little  ;  I 
cannot  tell  you  the  exact  quantity  of  cattle  bred  and 
slaughtered  in  the  Colony  for  food  or  brought  from 
the  neighbouring  country  of  Venezuela  and  used  as 
food. 

724.  {Chair man?)  Who  eats  it — The  whites  and 
the  better  class  generally.  There  are  a  number  of 
Portuguese,  who  are  shop-keepers  principally. 

725.  Do  they  suffer  more  than  other  people  from 
tuberculosis  ? — They  do  suffer  from  it,  but  I  cannot 
say  that  they  do  so  in  greater  proportion  than  other 
people,  or,  indeed,  what  the  relative  proportion  is: 

726.  (I)r.  Buchanan^  Have  you  any  knowledge 
of  the  usual  state  in  which  the  organs  of  animals 
slaughtered  for  the  purpose  of  food  are  found  ?-— -No, 
I  have  not. 

727.  Can  you  tell  us  whether  you  have  noticed  any 
difference  between  the  prevalence  of  tuberculosis 
among  coolies  and  negroes  living  under  the  same 
conditions  ;  where  you  have  ascertained  the  conditions 
to  be  similar  ? — The  conditions  in  which  they  live  are 
not  very  different.  They  frequently  live  together  on 
the  sugar  plantations,  and  when  they  live  in  the  free 
villages  they  live  together  in  the  same  way  and  under 
the  same  conditions  largely. 

728.  There  is  no  difference  between  them  ? — No, 
except  that  the  coolies  may  be  more  associated  with 
cattle  than  the  negroes  are.  'They  are  much  fonder 
of  cattle. 

729.  {Chairman.)  Do  they  handle  them  and  live 
with  them  ? — Yes. 

730.  And  yet  on  the  other  hand  they  are  not  as 
much  aff'ected  by  consumption  as  the  negroes  are  ? — I 
do  not  think  I  have  said  that. 

731.  I  thought  you  began  by  saying  that  the 
Hindoos  in  regard  to  infection  by  tuberculosis  did  not 
suffer  as  much  as  the  negroes  ? — Wliat  I  meant  was, 
that  they  do  not  suff"er  as  much  in  intensity. 

732.  {Dr.  Buchanan.)  It  is  a  slower  form  of 
disease  ? — Yes.  With  regard  to  the  relative  number 
of  cases  I  think  I  can  supply  you  with  an  indication, 
although  I  have  not  got  the  figures  with  me  and  I  am 
unfortunately  away  from  all  sources  of  information, 
I  think,  however,  that  I  can  give  you  an  indication. 
There  were  about  1,000  deaths  in  the  public  hospital 
with  which  I  am  connected  last  year,  and  400  of  them 

The  witness  withdrew. 


were  among  the  coolies ;  but  whether  the  deaths  from 
phthisis  and  tuberculosis  generally  were  in  that 
proportion  I  am  unable  to  say  without  referring  to  the 
records. 

733.  {Prof.  Sa?iderson.)  Which  class  is  best  off; 
the  coolies  or  the  negroes  ? — They  are  about  t!ie  same. 
Most  of  them  are  labourers  who  work  for  subsislence, 
but  there  may  be  a  few  among  them  who  are  persons 
of  small  means  who  may  have  accumulated  property. 

734.  {Dr.  Buchanan.)  Could  you  forward  to  the 
Commission,  on  your  return,  sucii  figures  and  facts  or 
records  on  the  subject  as  you  think  would  interest 
us.  If  you  can  collect  them  we  should  be  glad  to 
have  them  from  you  ? — With  the  permission  of  the 
Surgeon-General  of  the  Colony  I  should  be  glad  to 
furnish  the  Commission  with  any  statistics  that  are 
obtainable. 

735.  {Chairman.)  We  shall  be  glad  if  you  will  be 
good  enough  to  send  us  anything  you  can,  showing,  as 
far  as  you  can  ascertain  it,  how  far  the  suspicion  as 
to  the  growth  of  the  disorder,  and  the  increase  in  the 
number  of  cases,  is  justified  by  the  actual  facts? — I 
will  endeavour  to  do  so. 

736.  {Dr.  Buchauaii.)  In  the  cases  where  you  have 
examined  the  organs  of  the  body  of  a  person  who  has 
died  from  tuberculosis,  are  you  able  to  say  whether  the 
disease  was  more  local  and  less  general  in  one  class  of 
cases  than  in  the  other.  What  organs  appear,  in  the 
majority  of  cases,  to  have  been  primarily  affected ; 
where  would  you  take  the  earliest  invasion  of  the 
tubercles  to  have  been  ? — Frequently  the  lung  is 
apparently  the  only  organ  affected,  in  other  cases, 
where  other  organs  are  aftected,  and  general  tubercu- 
losis is  present,  the  disease  in  the  lung  usually  appears 
to  be  in  a  later  or  more  advanced  stage  than  the 
disease  in  the  other  organs. 

737.  Have  you  frequently  found  the  intestinal 
canal  ulcerated  or  infected  with  tuberculous  matter  ? 
— Yes,  frequently. 

738.  Do  you  think  that  would  be  an  earlier  or  a 
later  stage  than  the  lung  infection  ? — Where  there  is 
an  extensive  ulceration  of  the  intestines  I  should  not 
like  to  say.  It  needs  a  further  study  of  the  materials 
we  have  before  one  could  give  an  opinion  as  to  what 
appears  to  be  the  primary  source  of  the  disease  in 
such  cases,  but  there  are  many  cases  in  which  there 
is  an  extensive  infection  of  the  peritoneum  and  liver, 
spleen  and  kidneys,  without  much  ulceration  of  the 
intestines,  in  which  the  presence  of  tubercles  would 
appear  to  be  quite  recent  as  compared  with  the  disease 
in  the  lungs. 

739.  I  had  intended  to  ask  you  some  questions  in 
regard  to  the  more  rapid  development  of  tuberculosis 
which  you  have  witnessed  among  the  negroes,  but  as 
you  propose  to  place  before  us  some  facts  in  regard 
to  the  way  in  which  one  class  is  aff'ected  by  the 
disease,  I  presume  you  will  probably  give  us  facts 
also  in  regard  to  the  other  class? — I  shall  be  glad  to 
do  sc. 

740.  {Dr.  Sanderson).  Is  milk  consumed  to  any 
extent  by  either  class  ? — I  think  the  coolies  take  a 
good  deal  of  milk. 

741.  The  coolies  ?— Yes. 

742.  More  than  the  negroes  ? — Yes.  Both  take  milk 
to  some  extent,  but  I  think  it  is  usually  the  case  that 
the  milk  is  boiled  before  it  is  used. 

743.  That  is  usual  ? — Yes  ;  owing  to  the  climate  it 
would  soon  turn,  and  therefore  as  a  rule  it  is  boiled. 


Dr.  A. 

Williams 
M.B. 


The  following  letter  and  report  were  received  by  Sir  George  Buchanan  for  the  information  of  the 
Commission : — 


Public  Hospital,  Georg^etown. 

British  Gruiana. 
Sir,  May  2,  1891. 

I  HAVE  the  liojTOur.  liy  permission  of  the  Surgeon- 
Grenei'sil  of  the  (Jolony,  Dr.  G-i'ieTe,  to  foi'ward  to  you, 
for  the  use  of  the  Royal  Coiinnissiou  upon  Tuberculosis, 
the  notes  and  statistics  which  I  was  asked  to  furnish 
when  last  in  England. 

The  delay  which  has  occurred  since  my  return  has 
been  occasioned  by  the  necessity  for  the  collection  of  a 
i  64140. 


fresh  series  of  cases  taken  without  selection.  I  now 
forward  the  notes  of  these,  with  oLhers,  and  trust  that 
if  found  to  be  of  any  service  otherwise,  they  will  not 
arrive  too  late. 

I  have  the  Iioikjui'  to  be, 
Sir, 

Your  obedient  Servant, 

A.  D.  WlUIAMS. 

George  Buchanan,  Esq.,  M.D.,  &c. 
Med.  Officer,  L.G.B. 

F 
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KOYAL  COMMISSION  ON  TUBERCULOSIS: 


ISToTES  upon  Tdbeeculosis  in  British  G-uiana. 


Of  pulmonary  phthisis  and  other  forms  of  tuber- 
culosis, there  is  much  in  the  Colony,  and  it  occurs 
among  all  the  large  variety  of  races  represented  here. 

Though  the  line  between  tuberculosis  pulmonum, 
and  chronic  pneumonias  and  bronchitis,  may  not  always 
be  distinguished  clinically,  yet  the  table  (Table  I.) 
shows  that  the  absolute  number  is  large ;  that  its 
mortality  bears  a  large  proportion  to  the  total  mortalitj-, 
and  that  any  reasonable  transfer  of  cases  from  the 
former  to  the  latter  categories  would  not  greatly  afEect 
the  significance  of  the  figures. 

Many  of  the  cases  were  verified  by  the  demonstration 
of  Koch's  bacillus,  either  ante  or  post-mortem.  In 
many  cases  the  examination  was  not  made,  and  in 
some,  careful  examination  failed  to  show  the  bacillus. 
It  is  quite  possible,  therefore,  that  there  may  be  cases 
which  present  the  gross  characters  of  tubercle,  but  in 
which  the  infiltration  and  destruction  of  tissue  may  be 
the  result  of  the  presence  of  other  known  or  unknown 
parasites.  Of  these  the  actinomyces  especially  has 
been  watched  for,  but  not  found.  From  Table  I.,  how- 
ever, it  appears  that  about  25  per  cent,  of  the  total 
number  of  deaths  in  the  Public  Hospital,  G-eorgetown, 
have  been  for  several  years  past  referred  to  pulmonary 
phthisis  and  tuberculosis. 

The  proportion  of  deaths  to  cases  treated  is  not  of 
much  significance,  inasmuch  as  the  people  are  apt  to 
go  in  and  out  very  much,  especially  the  more  chronic 
cases.  For  the  same  reason  no  definite  conclusions  can 
be  drawn  from  an  examination  of  the  duration  of  cases 
as  recorded.  It  often  happens  that  while  a  case  (espe- 
cially, as  has  been  remarked  by  the  Surgeon-General,  in 
the  black  race)  may  come  in  at  an  early  stage,  run  an 
acute  course  like  a  specific  fever,  and  be  terminated  by 
death  in  a  few  weeks;  another  may  last  for  years, 
come  in  and  go  out  repeatedly,  and  perhaps  finally 
terminate  in  a  few  days,  or  even  hours,  after  the  last 
admission. 

From  the  results  of  post-mortem  examinations,  how- 
ever, some  information  may  more  easily  be  reached. 

The  record  of  those  made  at  this  hospital  for  the 
year  1890  shows  that  Avhile  639  necropsies  were  made, 
in  113,  or  21  per  cent.,  tuberculosis  of  lungs  alone,  or 
of  lungs  and  other  organs,  was  found  to  exist. 

These  were  distributed  according  to  race,  as  shown 
in  Table  II. 

On  careful  examination,  however,  these  figures  do 
not  appear  to  correctly  represent  the  proportion  of 
deaths  in  relation  to  race  ;  as,  while  the  whole  number 
of  necroppdes  is  less  than  one-half  the  whole  number  of 
deaths  for  the  year,  the  more  chronic  cases  among  the 
East  Indians  have  been  omitted  in  larger  proportion 
than  the  more  acute  cases  among  the  blacks. 

In  Table  III.,  therefore,  is  given  the  race  distribution 
of  the  tuberculous  cases  occurring  in  four  successive 
series,  each  of  100  consecutive  post-mortem  exami- 
nations ;  the  whole  comprising  all  the  deaths  (with  a 
very  few  unavoidahle  exceptions)  which  occun-ed  in 
the  hospital  between  December  13th,  1890.  and  '23rd 
March,  1891.  Beginning  in  December,  as  it  does,  the 
1890  series  overla-ps  this  latter  by  15  cases,  which  are 
included  in  both. 

It  should  be  observed  also  that  the  latter  series  ex- 
tended over  a  period  which  was  one  of  an  excessive 
mortality  rate  from  other  causes,  thus  ditainishing  the 
tiibei'culous  rate,  which  nevertheless  still  stands  at 
over  26  per  cent,  of  the  total  mortality. 

Of  this  number,  2  per  cent,  occurred  in  whites, 
native  and  European,  a:nd  Chinese;  the  remainder 
being  nearly  equally  divided  between  immigrant  East 
Indians  on  the  one  hand,  and  natives  of  blaclc  and 
mixed  races  on  the  othei'.  One  only  aboriginal  Indian 
occurs  in  the  united  series. 

An  analysis  of  the  anatomical  distribution  of  the 
disease  in  the  first  series  (omitting  the  15  cases  in- 
cluded in  the  second  series)  is  given  in  Table  IV. 

This  shows  a  large  jiercentagc  in  which  intestinal 
disease  was  present,  the  cases  in  which  the  meseuteiic 
glands  Avere  afi:ected  aloiie  or  together  ^^■[th  the  bowel 
not  being  separately  noted.  There  is  also  a  large 
proportion  of  cases  in  which  the  kidneys,  spleen, 
peritoneum,  and  cranial  meninges  were  the  seat  of 
tubercular  growth,  a  proportion  greatly  due  to  the 
selection  of  complicated  cases  for  post  mortem 
examination. 

Table  Y.  embodies  n.  similar  analysis  of  the  con- 
secutive 107  cases  in  which  there  was  no  selection.  In 


this  the  proportion  of  cases  in  which  the  solid  viscera 
and  membranes  were  attacked  is  much  less  than  in  the 
selected  series  ;  but,  on  the  contrary,  the  percentage  of 
intestinal  cases  is  considerably  higher,  being  nearly  50 
per  cent.  This  difference  is  probably  caused  by  the 
selection  in  the  former  series  being  influenced  by  the 
more  jironounced  symptoms  attending  j^eritoneal  and 
meningeal  tuberculosis,  while  the  intestinal  affection 
_  is  chiefly  marked  by  diarrhoea,  a  common  general 
symptom  ;  or  it  may  be  fortuitous  simply,  the  series  not 
being  large  enough  to  eliminate  this  possibility. 

Taking  the  combined  series  of  205  cases,  in  two  only 
were  the  lungs  unaffected,  tubercle  at  the  same  time 
growing  freely  in  other  organs;  while  in  two  others 
only  the  evidence  of  former  disease  was  found,  and  no 
growth  noted  elsewhere. 

In  one  of  the  cases,  in  which  the  lungs  were  not 
affected,  copious  tubercular  deposit  occurred  in  the 
jDleuriE,  the  jiericardium,  and  the  mesenteric  glands  ;  in 
the  other  case,  a  copious  deposit  in  the  peritoneum  only. 
One  other  case  showed  a  pericardial  growth,  the 
solitary  aboriginal  Indian,  and  in  this  case  both  lungs, 
the  small  intestine,  and  kidneys  were  also  affected. 

It  is  interesting  to  note  that  in  the  two  cases  in  which 
there  could  have  been  no  expectoration  of  infective 
material,  there  was  no  infection  of  the  intestines,  which 
was  also  the  case  in  several  others,  in  which  the  lung 
diseases  existed  in  the  miliary  form,  without  caseation 
or  cavities.  This,  however,  may  be  coincidence  only, 
for  which  the  facts  offer  sufficient  opportunity. 

The  figures,  however,  comprise  other  points  not 
•without  significance,  when  taken  in  conjunction  with 
the  habits  of  the  people,  to  be  presently  referred  to  in 
regard  to  the  much  discussed  and  immensely  practical 
important  question  of  the  modes  in  which  natural 
communication  of  the  disease  takes  place. 

The  nearly  universal  occurrence  of  the  disease  in  the 
lungs,  and  the  large  proportion  (36  per  cent.)  in  which 
the  kings  only  were  affected,  indicate  that  the  parasite 
often  gains  access  by  means  of  the  respiration,  or  that 
if  otherwise  introduced  it  finds  more  favourable  condi- 
tions in  those  organs.  Tlie  latter  hypothesis  is  weakened 
by  the  facts  that  in  some  cases  many  tissues  were 
affected  while  the  lungs  escaped.  On  the  other  hand, 
the  concurrence  of  the  disease  in  the  intestine  in  nearl)- 
50  per  cent,  of  the  cases,  taken  in  connexion  with  the 
fact  that  the  people  consume  fresh  meat  and  milk 
sparingly,  or  not  at  all,  and  in  all  cases  well  cooked  or 
boiled  is  also  significant.  It  is  remarkable  that  the 
East  Indian  coolies  who,  except  in  hospital,  refrain  from 
eating  flesh  almost  entirely,  or  at  most  eat  only  the 
insusceptible  goat-flesh,  should  yet  have  suffered  from 
the  intestinal  form  of  the  affection  in  49  per  cent,  of 
their  cases,  while  the  remainder  of  the  races  were 
similarly  afi'ected  in  a  little  over  48  per  cent. 

The  following  outline  'account  of  two  tj^pical  cases 
now  in  the  phthisis  wai'ds  will  illustrate  what  has  been 
said : — 

Siniybally,  East  Indian,  age  30,  male,  has  lived  in 
this  countrj'  for  20  years.  Has  had  cough  for  three 
years  ;  about  that  time  he  began  to  get  slight  cough,  and 
pains  in  top  of  his  chest.  The  first  year  he  felt  some- 
times better,  but  the  last  two  has  always  felt  bad  and 
had  cough.  Has  now  extensive  disease  on  both  sides, 
with  cavities  ;  is  fairly  well  nourished,  and  is  stronger 
and  has  less  pain  than  some  months  ago.  Questioned 
as  to  diet,  he  says  that  he  "  eats  flour-cake,  jieas,  rice, 
"  butter,  and  curry  ;  milk  seldom,  except  when  he  had 
"  a  cow,  and  then  always  well  boiled.  Never  ate  beef 
"  in  his  life  ;  sometimes  ate  goat-meat  when  his  friends 
"  made  a  feast." 

Richards,  age  28,  black  native  of  British  Guiana. 
Was  quite  strong  and  well  till  three  months  ago,  when 
he  began  to  get  fever  and  pains  in  his  chest,  and  then 
began  to  cough.  The  cough  is  getting  worse  ;  is  now 
emaciated,  disease  in  advanced  stage  ;  sputa  swarms 
with  bacilli.  Used  to  eat  plantains  and  sweet  potato, 
bread  and  sugar,  salt  fish ;  sometimes  fi'csh  fish  aud 
shrimps,  split  peas,  and  barley.  Salt  beef  in  soup, 
about  "I  lb.  for  six  people.  Often  had  fresh  beef  on 
Sunday,  usually  had  it  fried.  Seldom  ate  fowls. 
Mother  is  living;  father  died  at  49  years. 

A.  D.  Williams,  M.B.,  &c., 
D.P.H.  Cambridge, 
Resident  Surgeon  Pubhc  Hosjoital,  Georgetown 
late  Medical  Inspector  for  the  Colony, 


MINUTES  OF  EVIDENCE, 


43 


TABLE  I.  JJr.  A.  n 

Williams 

Cases  and  Moetality;  Pqblic  Hospital,  Geobgetown,  Beitisii  GrrriANA.  M.B. 


1S85. 

1886. 

1887. 

1888. 

1889. 

1890. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Genei'al 

5,960 

898 

7,3G6 

753 

9,521 

970 

6,645 

996 

6,730 

932 

8,566 

1,216 

Phthisis  - 

317 

140 

836 

206 

753 

273 

437 

250 

534 

212 

517 

253 

General  tuberculosis 

1 

8 

15 

17 

17 

25 

33 

18 

32 

53 

30 

Pneumonia 

51 

29 

116 

57 

148 

40 

91 

29 

118 

51 

232 

97 

Bronchitis 

217 

48 

167 

3 

310 

1 

166 

0 

162 

11 

123 

S 

TABLE  II. 


Post-mortems,  1890  :  Distribution  by  Eaco  of  Cases  of  Tuberculosis. 
Wiiole  Number  of  Post-mortems,  539;  Cases  of  Tuberculosis,  113. 


Black. 

White. 

Chinese. 

East  Indian. 

Mixed. 

Aboriginal 
Indian. 

57 

7 

1 

34 

13 

1 

TABLE  III. 
FouE  Series  Consecutive  Deaths  of  100  each. 
Whole  Number  of  Post-mortems,  400 :  Cases  of  Tuberculosis,  107, 


Black. 

White. 

Chinese. 

East  Indian. 

Mixed. 

1st  100 
2nd  100 
3rd  100 
4th  100 

11 
8 
9 

11 

2 
2 

3 

1 

11 
11 
16 
9 

4 
3 
3 
3 

Total  - 

39 

7 

1 

47 

13 

TABLE  IV. 
Anatomical  Distribution  of  Cases,  Table  II. 


TABLE  V, 
The  same,  Table  III. 


Lungs  and  bronchial  glands  — 

One  apex  -  _  .  _ 

Both  apeces  - 

One  base       -  -  .  _ 

Both  bases  -         _         ..  _ 

One  lung  . 

Both  lungs  -  .  _ 

Not  in  lungs  -  .  .  . 

Lungs  only    -  - 
Small  intestines  with  or  without  mesenteric  elands 
Peritoneum  -  .  .  _  _ 

Cranial  meniugis       -        -  .  _ 

Pericardium        -  -  .  _ 

Pleura       -  _ 
Liver  - 

Spleen  -  -  _  _ 

Kidney  -  _         _  .  _ 

Bladder 

Bonos  and  joints       -  -  _ 

Whole  number  of  cases  -  -  _ 


3 
5 

1 
1 

86 
2 
39 

36  (14  East  Indians). 
17 

9 

1 

3 

8 
13 
1.5 

1 

98 


9 
4 
6 
3 
10 
75 

35 
52 
3 
2 
2 
3 
10 
18 
10 
1 
2 
107 


(23  East  Indians). 


Adjourned  until  Wednesday,  November  5th.  at  2.30 


p.m. 
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ROYAL  COMMISSION  ON  TUBERCULOSIS: 


SEVENTH  MEETING. 


7,  Whitehall  Place,  S.W.,  Wednesday,  November  5th,  1890. 


TRESENT  : 

The  Right  Hon.  the  LORD  BASING  presiding. 
Professor  G.  T.  Brown,  C.B.  1  Dr-  G.  Buchanan,  F.R.S 


Dr.  J.  F.  Payne. 


Br.  E.  E. 
Uein,  F.R.S. 

\  Nov.  1890. 


Professor  J.  Burdon-Sanderson,  F.R.S. 

Mr.  Leopold  Hudson,  Secretary. 


Dr.  Edward  Eaimanuel  Klein,  F.R.S.,  recalled  and  examined. 


744.  {Dr.  Buchanan.)  I  have  a  few  questions  to 
put  to  you,  Dr.  Klein,  from  the  point  at  which  you 
left  off  when  you  were  last  examined.  I  think  we 
ought  to  know,  in  the  first  place,  what  the  diseases  are 
which  the  doctors  commonly  understand  Avhen  they 
speak  of  consumption  of  the  lungs  in  a  human  subject  ? 
— Do  you  mean  besides  tulaercular  consumption, 
besides  tuberculosis  ? 

745.  Yes  ? — In  the  first  place  there  are  the  results 
of  the  pneumonias  :  Every  kind  of  pneumonia  which  is 
not  generally  spoken  of  as  tuberculosis.  Croupous 
pneumonia,  for  instance,  leads  sometimes  to  suppura- 
tion and  in  time  to  a  gTcat  destruction  of  lung  tissue. 
Another  result  of  pneumonia  is  gangrene.  Another 
result  is  what  the  pathologists  call  cirrhosis  or  simple 
cirrhosis.  Then,  again,  there  is  the  septic  processes 
in  the  lungs  leading  to  the  formation  of  abscesses. 
That  is  also  called  consumption,  and  is  a  destruction 
of  lung  tissue.  In  addition  there  is  a  large  group  of 
diseases  known  as  bronchial  pnaumonia,  a  considerable 
portion  of  which  lead  to  the  process  of  suppuration 
and  of  that  particular  kind  of  wasting  which  is  spoken 
of  as  a  serious  disease  of  the  lungs.  This  broncho- 
pneumonia practically  plays  an  important  part  in 
setting  up  prolonged  bronchitis,  which  to  a  certain 
extent  may  lead  to  those  processes  which  may  be  called 
consumption. 

746.  As  regards  the  pulmonary  diseases  which  are 
connected  with  dust  processes  among  file  makers  and 
stone-cutters,  are  they  tuberculosis,  or  would  you  range 
them  under  the  other  heads  which  you  have  spoken 
of  ? — I  should  range  them  under  the  head  of  broncho- 
pneumonia, or  as  one  or  another  kind  of  broncho- 
pneumonia. 

747.  They  are  not  necessarily  tuberculous  ? — TsTot 
necessarily. 

748.  But  in  your  opinion  they  may  become  tuber- 
culous ? — There  is,  I  believe,  a  class  of  diseases 
connected  with  the  manufacture  of  hats,  in  which  a 
large  per-centac;e  of  the  persons  engaged  in  the  manu- 
facture are  subject  to  tuberculosis.  That  probably 
would  be  put  down  as  being  due  primarily  to 
pneumonia,  and  as  being  set  up  by  inhaling  the  dust 
of  the  work  in  which  they  are  engaged. 

749.  Can  you  form  any  estimate  of  the  per-centage 
of  cases  among  phthisical  people  that  is  really  tuber- 
culous in  character  ? — No  ;  I  could  not  do  that,  I 
have  no  particulars  of  that  kind  to  base  an  opinion 
upon. 

750.  Can  you  give  the  Commission  any  approxi- 
iuation  as  to  the  number  ? — No,  I  should  not  like  to 
express  any  decided  opinion. 

751.  You  would  not  like  to  say  ? — No,  certainly 
act. 

752.  Then  as  to  the  cases  which  you  would  regard 
as  tubeiculous  phthisis,  they  are  cases  which  always 
require  bacilli  to  have  been  introduced  into  the  body  ? 
— Yes,  I  should  only  call  a  disease  tuberculosis  when 
1  had  clear  evidence,  either  microscopically,  or  as  the 
result  of  experiments  that  tubercle  bacilli  existed. 

7o3.  How  fur  is  tliere  any  distinction  in  form  between 
the  tuberculosis  wjth  which  imimals  are  infected,  and 


particularly  in 
which  undergo 


that  which  infects  man  ? — I  am  not  able  to  tell  you 
that. 

754.  Can  you  tell  us  whether  there  is  any  differ- 
ence, so  far  as  different  kinds  of  animals  are  concerned, 
in  their  liability  to  become  infected  with  tuberculous 
disease  ? — It  is  well  known  that  the  bovine  species 
is  a  species  which  is  particularly  prone  to  tuberculosis. 
Next  come  pigs,  I  should  say.  Then  sheep,  and,  as 
far  as  experimental  evidence  can  ascertain,  rabbits 
and  guinea  pigs  are  known  to  be  highly  susceptible 
to  the  disease.  But  as  to  how  far  these  animals  are 
naturally  subject  to  the  disease  is  a  question  upon 
which  opinions  differ.  It  is  comparatively  recently 
that  it  has  become  known  that  certain  deposits,  say,  in 
the  liver  or  spleen  of  rabbits  and  guinea  pigs,  which 
used  to  be  regarded  as  tuberculous,  are  not  really 
tuberculosis,  but  a  disease  which  is  now  known  mider 
the  name  of  pseudo-tuberculosis,  due  to  a  different 
order  of  things  altogether.  Then,  again,  I  should 
say  that  fowls  and  poultry  generally  are  susceptible 
to  a  disease  which  many  persons  regard  as  tuber- 
culosis. It  is  chiefly  a  disease  of  the  abdominal 
viscera   which    manifests    itself   in    the  liver  and 

the  spleen.  Deposits  are  formed 
caseation  and,  as  far  as  microscopic 
observation  and  experiments  go,  they  are  of  tlie  same 
class  as  those  which  constitute  tuberculosis.  But  I 
Ought  to  point  out  that  although  fowls  may  be  ren- 
dered tuberculous,  experimentally,  by  infection  there 
is  a  natural  disease  in  fowls  which,  although  it  is  gene- 
rally pointed  out  as  tuberculous,  is  not  the  oi'dinary 
tuberculosis.  It  differs  in  certain  respects  from 
tuberculosis,  and  particularly  in  the  cultivation  of  the 
bacilli,  and  it  does  not  show  the  same  marks  as 
tuberculosis  in  the  human  or  bovine  species.  The 
same  remark  applies  to  other  birds,  the  experience  in 
regard  to  which  has  been  chiefly  derived  from  obser- 
vations which  have  been  made  in  the  Zoological 
Gardens.  It  is  well  known  that  in  the  case  of 
animals  a  considerable  per-centage  succumb  to  attacks 
of  tuberculosis,  and  that  is  the  case  in  the  Zoological 
Gi-ardens  in  London  among  the  birds  and  other 
animals,  or  even  among  the  monkeys.  It  has  been 
shown  that  monkeys  are  particularly  subject  to 
tuberculosis. 

755.  {Chairman?)  You  are  speaking  of  tubercu- 
losis, ]  presume,  and  not  of  consumption  of  the  other 
sort  ?  —  I  am  not  speaking  of  consumption  of  the 
other  sort.  A  large  number  of  monkeys  have  died  at 
the  Zoological  Gardens,  and  not  from  tuberculosis. 

756.  Would  not  the  Zoological  Grardens  be  an  easy 
place  in  which  experiments  could  be  carried  out  ? 
Surely  if  they  died  there  under  circumstances  which 
precluded  the  possibility  of  their  getting  infection 
from  the  person  itself,  would  it  not  have  a  tendency 
to  show  that  tuberculosis  arises  from  inhalation? — I 
should  not  like  to  say  that  that  would  really  be  a  test 
experiment. 

757.  What  I  mean  is  an  experiment  of  this  nature. 
If  you  find  that  the  monkeys  in  the  Zoological 
Gardens  remain  perfectly  healthy,  but  that  other 
animjils  die  in  the  same  proportion  as  they  do  now, 
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under  other  conditions  might  not  an  inference  be 
drawn  ? — I  should  not  like  to  go  back  upon  what  I 
know  to  be  the  fact,  and  I  do  know  that  a  good  many 
animals  do  die  of  tuberculosis,  which  is  also  the 
case  in  regard  to  the  monkeys  in  the  Zoological 
Gardens. 

758.  {Dr.  Buchanan.)  Are  you  able  to  tell  us 
the  different  order  of  susceptibility  to  tuberculosis  in 
different  animals  ?  What  is  the  order  in  which 
animals  are  more  readily  infected  ? — Well,  I  should 
place  cattle  first.  Then  pigs,  sheep,  and  fowls,  but  I 
can  only  speak  in  regard  to  the  artificial  production  of 
the  disease.  There  are  certain  animals  which  we 
know  to  be  extremely  susceptible  to  tuberculosis. 

759-61.  Upon  what  do  you  base  that  opinion.^ — I 
find  in  regard  to  the  Berlin  slaughter-houses  that  a 
large  number  of  cattle  and  a  considerable  amount  of 
tuberculous  beef  are  condemned,  but  there  is  no 
record  kept  of  a  single  sheep  or  a  single  piece  of 
mutton  being  condemned  on  account  of  the  existence 
in  it  of  tubercle  bacilli.  Do  you  think  we  may  infer 
from  that  fact  that  there  are  no  tuberculous  sheep 
and  no  tuberculous  mutton  in  the  Berlin  slaughter- 
houses ? — I  should  rather  say  that  mutton  does  not 
form  as  large  a  per-centage  of  the  food  of  the  people 
in  Germany  as  it  does  here  generally.  I  do  not  know 
what  the  percentage  is  exactly,  and  I  only  speak 
from  general  knowledge.  I  have  a  report  here  which 
gives  a  return  of  115  cattle  and  only  13  sheep.  That 
shows  that  there  were  only  a  very  small  number  of 
sheep  infected  with  the  disease  in  comparison  with 
cattle. 

762.  {Chairman.)  Is  that  a  report  of  animals  that 
were  condemned  ? — Yes. 

763.  To  what  year  does  that  report  apply  t — To 
the  year  1883-84. 

764.  I  have  here  a  report  of  the  cattle  sent  into  the 
Berlin  market  in  1889.  The  number  appears  to  have 
been  430,000,  and  the  number  condemned  were  1,397. 
In  addition  there  were  30  calves,  5  sheep,  and  1,600 
pigs.  The  average  slaughter  of  cattle  was  150  per 
day.  The  return  does  not  say  that  any  meat  was 
condemned  ? — I  notice  that  there  were  only  five 
sheep. 

{Dr.  Buchanan.)  The  return  appears  to  relate  to 
the  whole  animal. 
{Chairman.)  Yes. 

765.  {Dr.  Buchanan.)  Here  is  another  statement 
in  the  report  that  parts  of  certain  animals  were 
allowed  to  be  used  while  other  parts  were  pro- 
scribed ? — The  report  saj's,  cattle,  21,000 ;  calves,  86  ; 
sheep,  4,800  ;  pigs,  7,400;  and  as  regards  tuber- 
culosis it  does  not  mention  sheep  at  all. 

766.  A  little  lower  down,  I  think,  you  will  find 
that  tuberculosis  is  taken  into  consideration  ? — It  says 
that  tuberculosis  has  been  observed  in  various  stages 
of  development  in  2,613  cattle,  2  calves,  and  1,313 
pigs.    The  report  does  not  mention  sheep. 

767.  That  is  just  my  piiint.  You  see  that  we  get 
no  mention  of  sheep  ? — That  is  so. 

768.  Then  there  might  be  a  considerable  amount 
of  tuberculosis  among  cattle,  without  sheep  being 
infected  by  the  same  disease  ? — I  think  it  is  a  well 
established  fact  that  sheep  are  much  less  infected 
by  tuberculosis  than  cattle.  Then  again,  there  is 
another  point.  It  is  not  uncommon  to  meet  with 
deposits  in  the  lungs  of  sheep  which  are  really  not 
tuberculous.  I  suppose  that  deposits  of  that  kind 
are  not  included  in  the  enumeration  given  in  the 
report.  It  is  a  matter  which  is  perfectly  well  under- 
stood in  Berlin. 

769.  You  do  not  think  that  the  difference  is  only 
a  difference  in  the  inspection  and  practice  ? — I  do 
not  think  so.  I  can  hardly  imagine  that  there  would 
be  an  omission  to  take  notice  of  the  existence  of  the 
disease  if  tuberculosis  really  existed. 

770.  Have  you  any  information  as  the  frequency  of 
tuberculosis  among  cattle  in  open  pastures  as  com- 
pared with  its  frequency  among  cattle  in  sheds  ? — No^ 
I  have  not. 


771.  As  a  matter  of  fact  tuberculosis  does  occur  Dr.  E.  E 
among  cattle  in  open  pastures  — Yes,  I  think  so.  Klein,  F.R 

772.  And  in  that  case  the  cattle  must  have  got  the 
bacilli  while  pasturing  ?— Not  necessarily.  They  may 
have  got  it  while  in  the  open  pastures,  but  not 
necessarily. 

773.  They  may  have  got  it  in  the  pastures  — Yes, 
they  may  have  got  it,  but  I  should  hesitate  to  say  that 
either  many  or  few  got  it  in  that  way.  There  is  a 
possibility  that  they  may  have  got  it  while  pasturing ; 
but  there  is  another  probability  which  is  more  likely, 
namely,  that  they  may  have  inherited  it,  and  that  it 
only  manifested  itself  after  they  had  reached  a  certain 
age. 

774.  Supposing  that  there  were  conditions  which 
gave  tuberculosis  to  cattle  in  the  pastures,  would  the 
presence  of  those  conditions  affect  the  sheep  that  were 
pastured  with  them  ?■— -I  should  say  that  the  conditions 
would  affect  sheep  less  than  cattle,  because  sheep  are 
less  susceptible  than  cattle  to  be  infected  by  tuber- 
culosis. 

775.  The  sheep  would  not  contract  the  disease  ? — 
No,  I  think  not. 

776.  Is  that  because  in  the  case  of  sheep  there 
would  be  wanting  Avhat  I  may  call  a  predisponent 
condition  in  themselves  ? — Yes. 

777.  There  might  be  something  possessed  by  the 
cattle  which  would  not  be  possessed  by  the  sheep  ? — 
Yes ;  but  the  same  thing  can  be  said  of  other  animals, 
for  instance,  dogs  and  cats.  They  can  be  infected  by 
active  virulent  tuberculosis,  but  we  know  thai,  it  is  a 
very  rare  thmg  indeed  to  find  them  naturally  tuber- 
culous. I  have  seen  it  in  cats,  but  very  rarely  as 
compared  with  tuberculosis  in  cattle. 

778.  Can  you  tell  us  anything  of  the  nature  of  the 
condition  which  renders  cattle  more  liable  than  sheep 
to  infection  by  tubercule  as  compared  with  sheep  ? 
— T  cannot  tell  you  anything  distinctly  as  to  Avhat 
we  call  predisposition,  but  I  may  say  in  a  general 
way  that  there  may  be  a  predisposition  to  contract 
the  disease  in  the  same  way  as  there  may  be  a 
predisposition  to  contract  other  diseases. 

779.  Suppose  that  you  were  to  inoculate  sheep  with 
the  tubercle  bacillus,  would  they  take  the  disease  as 
readily  as  cattle  ? — I  have  not  made  many  experi- 
ments in  that  direction  personally,  but  there  are  some 
on  record  which  seem  to  show  that  they  will  take 
tuberculosis,  but  will  not  develop  it  with  so  uniform 
a  result  as  cattle  or  other  animals. 

780.  Can  you  tell  us  anything  about  calves?  Have 
you  noticed  in  the  report  in  reference  to  the  Berlin 
slaughter-houses  that  calves  are  not  found  to  be 
infected  by  tubercle  in  the  same  manner  as  the  older 
cattle  ? — That  is  so. 

781.  Is  that  because  the  calves  have  not  been 
allowed  to  remain  alive  sufficiently  long  to  show  the 
tubercle  V — Yes  ;  I  should  say  that  that  is  very  possible. 

782.  They  may  have  been  slaughtered  before  the 
tubercles  had  assumed  any  conspicuous  proportions  ? 
— I  am  inclined  to  think  that  a  large  per-centage  of 
calves  do  have  some  kind  or  other  of  deposit  which 
may  be  easily  overlooked,  but  which  there  is  no  doubt 
is  tuberculous.  There  may  be  a  sort  of  latent  slow 
form  of  tuberculosis.  I  know  it  is  stated  that  very 
few  calves  indeed  show  tuberculosis,  but  I  am  inclined 
to  question  that  statement. 

783.  You  do  not  agree  with  it  ? — No,  and  there  are 
others  who  have  paid  attention  to  the  subject  in 
Germany  who  are  of  opinion  that  if  the  proper  exa- 
mination were  made  tuberculosis  would  be  found 
present  in  a  certain  percentage  of  calves  in  the 
mesenteric  glands  or  the  spleen.  The  disease  is  not 
developed  rapidly,  but  I  think  it  is  justifiable  to  say  that 
if  time  were  given  to  the  calves  to  grow  up  into  adult 
cattle  they  would  develop  it,  and  that  the  disease 
would  make  the  same  kind  of  progress  as  tuberculosis 
in  cattle  generally. 

784.  You  think  that  when  they  became  adult  co■w^ 
or  oxen  thej^  wpuld  deyelop  tuberculosis  ? — Yes. 
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Dr.  E.  E.  785.  And  that  tubercles  would  be  recognised  in 
Klein.  F.R.S.  older  cattle,  whereas  in  calves  they  would  be  less 
readily  recognised? — Yes;  there  have  been  many 
cases  in  which  calves  a  few  weeks  after  they  have  been 
slaughtered  have  shown  that  there  has  been  a  distinct 
process  of  tuberculosis  going  or:.  I  have  had  an 
opportunity  since  I  was  last  here  of  looking  up  various 
iitatements  on  this  subject,  and  I  found  that  there  have 
been  observed  tubercular  deposits  in  the  mesenteric 
glands,  the  spleen,  and  other  organs  of  young  calves. 
I  think  it  is  a  fit  subject  for  Professor  Brown  to  take 
up  and  make  a  record  of.  I  do  not  think  that,  so 
far,  sufficient  attention  has  been  paid  to  it.  I  know 
that  in  my  own  case  the  matter  would  have  been 
passed  over  if  my  special  attention  had  not  been 
drawn  to  it  by  my  assistant.  On  making  post-mortem 
examination  of  various  calves  he  pointed  out  to  me 
now  and  again  a  small  nodule  which  on  examination 
I  found  to  be  tuberculous.  It  might  have  been  missed 
\  owing  to  the  fact  tliat  it  was  not  conspicuous,  and 

it  might  have  been  easily  overlooked.  I  do  not  say 
that  this  would  be  found  to  be  the  case  in  every 
instance ;  but  it  is  a  matter  that  is  well  worth 
examination.  I  believe  I  am  correct  in  saying  that 
hitherto  there  has  been  no  systematic  examination 
[  made. 

786.  I  think  it  is  important  as  bearing  on  the 
transmission  of  tubercle  to  calves  from  their  mothers  ? 
— Yes ;  some  think  the  same  thing  applies  to  sheep 
also,  which  undoubtedly  have  tuberculosis,  but  are  not 
infected  to  the  same  extent  as  cattle.  I  fancy  there 
must  be  cases  in  which  the  existence  of  tubercles 
may  be  found,  although  they  may  not  be  very  con- 
spicuous. The  pi'ocess  in  slieep,  is,  as  I  have  stated, 
much  slower  and  less  extensive  than  in  cattle. 

787.  If  in  the  case  of  calves  the  signs  ai-e  so 
obscure,  have  you  been  able  to  notice  any  facts  which 
would  lead  you  to  the  supposition  that  the  tubercles 
may  have  come  from  the  milk  of  the  mother  when 
suckling  the  calf? — In  certain  cases  I  should  say  that 
the  infection  could  not  have  been  acquired  after  birth, 
but  that  the  calf  must  have  been  born  with  it.  The 
calf  was  too  young  to  have  acquired  it  otherwise. 
The  process  does  not  advance  in  calves.  It  is  under 
all  conditions  a  chronic  process,  and  I  wish  to  empha- 
size my  opinion  that  the  infection  could  not  have  been 
acquired  afterwards,  but  must  have  been  inherited. 
I  do  not  see  how  one  can  assume  that  in  the  case  of 
so  very  young  an  animal  caseous  nodules  could  ha\'o 
been  developed  by  the  slow  process  w^hich  is  involved 
in  the  development  of  these  nodules. 

788.  Has  any  obser\-ation  been  made  in  regard  to 
the  cows  which  furnished  the  milk  to  such  calves  as 
you  have  been  speaking  of?  Was  there  any  evidence 
of  tuberculosis  ? — I  think  that  in  many  of  the  instances 
in  which  the  calves  were  shown  to  be  tuberculous, 
the  disease  was  not  traced  back  to  their  motliei's. 
Those  which  did  come  under  observation  were  killed, 
but  I  do  not  think  any  record  was  kept  which  would 
enable  me  to  say  that  the  infection  had  been 
inherited. 

789.  The  connexion  was  not  established  ? — No. 

790.  Besides  the  observation  of  the  calves  and  the 
relation  between  calves  and  cows,  is  there  any 
experiment  you  would  suggest  as  being  likely  to  throw 
light  on  the  subject  of  the  infection  of  animals  from 
food  ? — First  of  all,  j  ou  have  to  clear  the  ground  of 
this  difficulty — namely,  you  have  to  ascertain  what 
is  the  percentage  of  latent  tuberculosis  in  calves. 
Next  it  would  be  necessary  to  make  experiments  by 
feeding  a  series  of  calves  with  matter  of  a  tuber- 
culous nature,  and  ascertaining  how  they  would  be 
affected  by  it.  In  that  way  it  is  possible  to  get  some 
idea  as  to  how  many  would  become  infected  witli 
tuberculosis  from  feeding.  At  the  same  time  I  must 
add  that  the  feeding  of  calves  with  tubercle-bacilli 
would  not  always  of  necessity  lead  to  the  development 
of  tuberculosis  in  the  alimentary  canal.  If  itwei'e  so, 
and  if  it  were  always  the  case  that  the  feeding  of 
calves  with  tuberculous  matter  always  resulted  in  the 
development  of  tubercles  in  the  alimentary  canal, 


theie  would  be  some  ground  to  proceed  iqjon.  But 
such  is  against  the  results  of  other  experience.  I 
have  myself  published  instances  of  experiments  on 
fowls,  rabl)its,  and  guinea-pigs,  where,  after  feeding 
them  with  tuberculous  matter,  tuberculous  deposits 
have  been  found  in  the  spleen  and  in  the  mesenteric 
glands,  but  not  in  the  wall  of  the  intestines  ;  but  lam 
not  prepared  to  say  that  that  is  always  the  case. 

791.  Is  there  any  habitat  for  the  tubercle-bacillus 
outside  the  body  ?— The  tubercle-bacillus  is  capable 
of  forming  and  containing  spores,  although  it  cannot 
be  demonsti-ated,  even  by  the  microscope,  which  are 
spores.  We  know,  however,  that,  as  a  matter  of  fact, 
the  infection  does  in  some  cases  arise  from  spores. 
The  tubercle-bacillus,  like  all  other  bacilli  in  a 
baclllary  state,  in  80  per  cent,  of  cases,  is  destroyed 
by  heat  or  drying,  whereas,  on  the  other  hand,  the 
spores  do  survive  even  heat  of  boiling  water  and 
drying.  '  The  experiments  performed  by  Eash  and 
others  in  regard  to  human  sputum  prove  that  in 
the  sputum  there  may  be  bacilli  pi-esent,  not  only  in  a 
bacilliary  state,  but  also  in  the  state  of  spores.  So 
also  in  regard  to  the  cultivation.  We  know  that  in 
heating  and  drying,  in  many  cases,  they  do  not  lose 
their  activity  and  life  by  those  processes,  and  we  con- 
clude that  there  must  be  a  form  or  stage  of  bacilli  in 
the  shape  of  spores,  the  character  of  which  we  have 
hitherto,  unfortunately,  had  no  means  of  ascertaining. 
Therefore,  when  you  ask  me  if  there  is  any  habitat  for 
the  tubercle-bacillus  outside  the  body,  my  answer 
is  that  that  is  quite  possible,  and  that  the  spores  may 
exist,  even  in  multitudes,  and  would  retain  the  power 
of  imparting  infection. 

792.  They  would  retain  their  life  and  activity  ?  • 

Yes  ;  they  would  retain  their  life. 

793.  Your  reference  to  experiments  suggests  that 
they  should  be  carried  out  under  conditions  which 
render  it  certain  that  no  tubercle-bacilli  can  be 
accidentally  present  ? — Yes,  if  the  experiments  are  to 
have  any  value  at  all. 

794.  Can  yoa  give  us  any  notion  of  the  frequency 
of  the  presence  of  the  tubercle-bacillus  in  the  air 
of  large  towns  ?  Are  we  to  regard  it  as  universal 
or  not  ? — -I  should  say  that  that  is  so  in  a  large  town 
like  London,  or  in  any  large  town  where  you  have 
a  number  of  phthisical  patients  distributing  spores  by 
their  expectoration.  I  think  there  is  a  great  chance 
of  the  spores  of  bacilli  being  present  with  dust  in  the 
air  under  such  conditions. 

795.  Do  you  consider  them  perfectly  ubiquitous  in 
large  towns  ? — Yes  ;  but  it  would  require  certain 
conditions  of  atmosphere,  &c.  to  enable  them  to 
exist  in  the  air.  But  where  there  are  spores — and  we 
know  that  the  tubercle-bacilli  do  contain  spores — ■ 
they  will  maintain  their  vitality.  I  ought  to  add  to 
that  statement  one  thing  which  we  do  know,  namely, 
that  sunlight  has  a  very  powerful  effect  upon  tubercle- 
bacilli.  In  many  instances  it  does  kill  even  :the 
spores.  That  would  not  be  the  case  xmder  other 
certain  conditions ;  e.(/.,  in  a  room,  or  in  a  workshop, 
or  in  any  other  places  where  numbers  of  people 
congregate,  and  where  a  large  number  of  spores  may 
be  distributed;  of  course,  in  such  cases  the  remark 
as  to  the  effect  of  sunlight  would  not  apply. 

796.  Do  you  suppose  that  in  the  atmosphere  we  are 

breathing  now  there  are  tubercle-bacilli  about  ?  

I  think  you  will  see  that  that  is  a  very  difficult 
question  to  answer  in  a  general  way.  My  obser- 
vation applied  to  places  in  which  a  large  number  of 
persons  congregate,  such  as  a  large  workshop.  Among 
the  persons  so  engaged  you  will  always  find  some 
who  are  suffering  from  phthisis,  and  when  that  is  the 
case  you  will  find  that  the  air  always  contains  the 
tubercle-bacillus.  What  I  mean  is  that  in  a  confined 
space,  if  you  have  any  person  suffering  from  tuber- 
culosis, you  have  may  bacilli  in  the  air. 

797.  Do  I  understand  that  your  statement  applies 
only  to  the  conditions  of  the  atmosphere  indoors,  and 
does  not  extend  to  the  common  outdoor  atmosphere 
of  towns  ? — Well,  from  what  one  sees  in  the  streets 
in  the  shape  of  tubercular  spectum  being  voided  b^ 
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phthisical  persons,  I  shoiild  expect  to  find  a  good 
many  tubercular  spores  about. 

798.  Referrin<^  to  those  bacilli  which  are  able  to 
cause  tubei'culosis  in  man  and  animals,  you  do  not  find 
necessarily  that  all  animals  and  all  men  get  tuberculosis 
from  them  ? — ISTo. 

799.  So  that  there  is  a  ditference  between  one  man 
and  another  man  ? — Yes. 

800.  And  one  animal  and  another  animal,  so  far  as 
the  susceptibility  to  contract  the  infection  goes  ? — 
Yes. 

801.  Is  that  in  consequence  of  a  difference  in  pre- 
disposition, as  we  have  called  it  ? — Yes^  I  should 
certainly  say  so. 

802.  Can  you  help  me  in  this.  You  have  told  us 
that  one  sort  of  predisposition  exists  in  cattle  as 
compared  with  sheep,  and  that  one  sort  of  predisposi- 
tion may  reside  in  one  man  which  does  not  reside  in 
another  man  ? — Yes. 

803.  Is  there,  in  your  opinion,  any  sort  of  relation 
between  these  two  predispositions.  You  said,  as  I 
understood,  that  it  might  be  practicable  to  account 
for  the  predisposition  which  oxen  have  towards 
tuberculosis  over  sheep.  Is  there  anything  that 
suggests  itself  to  you  which  points  out  that  there  is  a 
similarity  between  the  two  prediaponent  conditions  ? 
— I  do  not  quite  understand  the  position. 

804.  I'ou  told  us  before  that  cattle  and  sheep 
discover  a  predisposition  tp  become  infected  by  tuber- 
culosis ? — ^-Yes. 

805.  But  that  cattle  take  it  more  readily  than 
sheep  ?— Yes. 

806.  And  now  you  tell  us  that  in  man  the  same 
thing  applies  to  different  individuals  of  the  same 
species.  That  one  individual  will  be  less  predisposed 
to  contract  tuberculosis  than  another  ? — That  is  so. 

807.  You  say  that  some  individuals  differ  from 
others  as  regards  this  predisposilion  to  take 
tuberculosis,  although  they  may  be  exposed  to  it  in  a 
common  atmosphere  ? — Y''es. 

808.  Well  then,  I  take  it  that  there  are  two 
different  kinds  of  predisposition  ;  one  in  the  species, 
and  the  other  in  particular  individuals  of  the  same 
species  ? — Yes. 

809.  Do  you  see  any  resemblance  between  the  pre- 
disposition in  the  one  case  and  the  predisposition  in 
the  other  ? — In  using  the  word  predisposition  it  can 
only  be  understood  in  a  general  way.  If  we  had  a 
more  detailed  knowledge  of  v/hat  the  predisposition 
is,,  we  might  to  be  able  to  get  nearer  to  an  understand- 
ing. I  should  certainly  say  that  the  predisposition  of 
one  individual  and  that  of  another  in  the  human 
species  resembles  in  a  certain  sense  the  predisposition 
of  one  animal  and  that  of  another. 

810.  But  we  know  very  little  about  it  ? — Yes,  we 
know  very  little  about  it. 

811.  At  any  rate,  whatever  its  nature  is,  is  it  not 
clear  that  the  predisponent  condition  Avhich  deter- 
mines whether  an  animal  will  get  tuberculosis  or  not 
in  the  presence  of  tubercle-hacilli  is  an  important 
factoi',  as  important  as  the  tubcrclc-hnciUi  themselves, 
for  the  production  of  the  disease? — Of  course,  all 
tliese  are  matters  for  consideration.  In  the  first  place 
tliere  is  the  cause,  and  next  therc^  are  the  conditions 
which  are  favourable  to  tlie  contraction  of  the  disease. 
In  this  case,  one  of  the  factors  is  a  predisposition  to 
become  infected  by  tuberculosis,  and  it  is  a  factor  of 
extreme  importance.  You  may  inoculate  a  field 
mouse  with  glanders  and  you  will  succeed  at  once, 
whereas  you  may  inoculate  a  house  mouse  with 
glaiuUirs  and  you  will  not  succeed.  Therefore,  I 
should  say,  as  apj-liedto  a  human  Iteing  in  connexion 
with  tufierculosis,  the  existence  of  tnbcrcle-baciUl  in 
the  atmosphere,  or  in  certain  other  conditions,  is  not 
alone  aulJicieut  to  cause  infection.  It  may  be  in  most 
cases  the  primary  cause,  but  there  is  something  else. 

812.  It  is  a  primary  factor  necessarily  involved 
in  the  production  of  tuberculosis  ? — I  should  say  so, 
certainly. 

813.  Some  people  tell  us  a  great  deal  about 
tubercle-bacilli,  and  have  given  us  details  of  bacterial 
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causes  and  conditions  which,  in  your  opinion,  are  ^   

also  necessary  for  the  production  of  tuberculosis  ^^^^ 
in  the  human  species  ? — I  would  not  say  that  there  is 
a  tendency  to  ignore  it  altogether,  but  no  doubt  there 
has  been  a  tendency  to  iinderrate  it.  But  that  is 
easily  explained.  The  primary  cause  offers  such  a  wide 
field  for  work  that  those  who  have  been  engaged  in 
the  investigation  have  not  yet  had  time  to  pay 
attention  to  other  questions  and  conditions.  I 
suppose  that  that  is  the  real  explanation  why  the 
second  part  of  the  question,  the  predisposing  con- 
ditions, has  not  yet  been  taken  in  hand. 

814.  It  was  inevitable,  if  the  research  was  to  be 
entered  into,  that  it  must  be  begun  with  what  was 
seen  most  readily  ? — Certainl)\ 

815.  Do  not  understand  me  to  impute  any  neglect 
of  the  predisposing  conditions,  as  matter  of  blame  ? — 
Oh,  no. 

816.  We  were  hearing  the  other  day  about  injec- 
tions into  the  peritoneum  as  one  means  of  introducing 
tuberculous  matter  into  the  body.  Can  you  tell  us 
anything  about  the  different  methods  which  have  been 
adopted  for  introducing  tubercle-bacilli,  and  how  far 
those  methods  affect  the  introduction  of  tuberculosis 
in  the  experiments  which  have  been  made  ? — You 
are  of  course  referring  now  to  the  inoculation  of 
animals,  and  not  of  a  human  being  ? 

817.  Yes? — In  the  case  of  animals  the  methods 
which  have  been  adopted  in  the  experimental  work 
have  been  by  feeding,  by  inhalation,  and  by  intra- 
peritoneal and  subcutaneous  injections. 

818.  Intra-peritoneal  injections — Yes;  but  there 
have  been  intra-venous  injections  also.  And  I  may 
add  that  of  all  the  experiments  the  intra-peritoneal 
injections,  and  the  injections  into  the  anterior  chamber 
of  the  eye,  have  been  those  which  have  yielded  the 
most  striking  and  positive  results.  Next  come  sub- 
cutaneous injections,  which  have  given  positive  results 
also,  but  not  so  rapidly.  The  intra-venous  injections 
have  yielded  good  results,  but  not  so  rapidly  as  the 
others.  I  have  seen  cases  in  which  the  intravenous 
injections  of  artificial  cultures  of  the  tubercle-bacilli 
has  produced  acute  miliaty  tuberculosis  in  the  lungs 
of  rabbits  in  13  or  14  days.  At  the  same  time 
several  of  the  experiments,  although  conducted 
entirely  in  the  same  way,  have  not  been  so  success- 
ful. Then  again  there  are  the  feeding  experiments. 
That  is  a  method  which  is  also  largely  used,  and 
which  iias  given  in  most  instances  results  comparable 
in  regard  to  the  production  of  genei'al  tuberculosis 
with  the  subcutaneous  injections.  With  reference  to 
the  inhalation  experiments,  there  has  been  a  very 
great  disparity  in  the  results.  Some  of  the  experi- 
ments in  a  certain  per-centage  of  cases  have  given 
positive  results,  but  in  otter  experiments  no  result 
whatever  has  been  obtained.  Perhaps  that  may  be 
accounted  for  by  the  different  methods  which  have 
been  used  for  inhalation.  Some  of  them  went  merely 
to  the  extent  that  they  placed  the  animals  in  a 
condition  in  which  there  was  a  great  deal  of 
tuberculous  matter  about.  Tiiese  experiments  have 
now  been  going  on  for  soinetliing  like  8  to  10  years, 
and  the  gentleman  who  has  been  engaged  in  making 
them,  Dr.  Baumgarten,  mnintains  that  not  in  a  single 
instance  where  the  animals  experimented  upon  have 
been  kept  in  stables  or  stalls  where  there  were  no 
tuberculous  animals  were  positive  results  obtained; 
whereas  it  appears  that  others  did  oljtaiu  positive 
results  by  experiment.':',  carried  out  under  other 
conditions.  In  the  latter  case  the  method  employed 
was  to  keep  the  animals  in  a  confined  space,  and  then 
to  saturate  the  air  with  tubercidou.s  matter,  I  myself 
put  a  number  of  guinea-pigs  in  cages  in  the  ventilating 
shafts  at  the  Bromptou  Hospital  about  13  or  14  years 
ago.  I  ke[)t  them  there  for  several  weeks,  and  they 
were  then  removed  to  the  laboratory  in  order  to 
ascertain  what  the  results  were,  and  I  found  that 
all  these  animals  were  aiiected  with  tuberculosis. 
There  is    no  doubt,  then,  that   by  inhalation  the 
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infection  can  be  produced  ;  but  I  should  say  that  it  is 
not  frequently  produced,  under  ordinary  conditions, 
nor  is  the  virulence  the  same.  The  other  experiments, 
as  I  have  already  explained,  have  been  intra-peritoneal, 
intra-venous,  or  subcutaneous.  It  is  now  perfectly 
well  understood  that  what  used  to  be  called  cutaneous- 
tuberculosis  is  really  tuberculosis.  For  instance,  the 
hands  of  those  who  have  performed  a  large  number 
of  post-mortem  examinations  of  tuberculous  patients 
have  become  affected. 

818a.  {Dr.  Payne.)  I  had  an  instance  of  that 
myself.  But  it  is  a  well-established  fact  that  in 
cases  of  that  kind  tuberculosis  does  not  seem  to  make 
rapid  headway.  The  same  observation  will  apply 
to  cooks,  grooms,  and  butchers  who  have  repeatedly 
shown  the  existence  of  tuberculous  nodules  in  the 
skin.  These  nodules  most  distinctly  contain  the 
tubercle- bacillus,  but  they  underwent  a  process  of 
caseation,  and  the  nodules  disappeared. 

819.  {Dr.  Buchanan.)  Does  it  make  any  difference 
whether  the  matter  is  taken  from  localised  or  dissemi- 
nated tuberculosis  ? — I  should  say  that  it  does.  Iii 
the  latter  case  there  may  be  a  large  amount  of 
virulent  matter,  whereas  in  the  former  the  matter 
would  be  much  less  virulent. 

820.  If  you  used  the  tubercle-bacilli,  from  nodules 
such  as  you  have  spoken  of  in  the  skin  of  butchers, 
would  you  expect  to  get  a  different  kind  of  tubercle 
in  the  animal  experimented  upon  ?— It  would  depend 
upon  the  animal  I  experimented  upon. 

821.  But  other  things  being  equal  ?— No,  I  should 
not  expect  to  get  the  same  results.  Perhaps  I  had 
better  give  you  an  instance.  There  is  a  local  tuber- 
culosis'  known  as  scrofula.  A  guinea-pig  is  very 
susceptible  to  infection  from  human  pulmonary 
tubercles,  but  if  a  guinea-pig  is  inoculated  with 
scrofulous  matter  it  will  develop  infection  by  a  very 
slow  process  indeed.  In  this  case  I  should  say  that 
I  was  dealing  with  tuberculous  matter  of  a  less 
virulent  nature  than  if  1  had  taken  sputum  or  caseous 
matter  from  a  case  of  general  tuberculosis.  That  is 
an  instance  where  a  susceptible  animal  has  been 
inoculated  with  tubercular  matter  derived  from 
different  sources. 

822.  That  consideration  would  be  of  importance 
where  it  was  a  question  of  deciding  between  the 
safety  and  non-safety  of  using  a  particular  piece  of 
meat  for  food  ?— I  have  had  no  experience  m  that 
way,  and  therefore  cannot  say. 

823.  Matter  from  a  caseated  gland  would  not,  I 
presume,  be  so  rapid  iu  its  i-esults,  when  introduced 
into  an  animal,  as  matter  from  disseminatmg 
tubercle  ? — I  cannot  say.  I  am  not  aware  that  any 
systematic  observations  have  been  made  in  connexion 
with  any  experiments  of  that  kind.  At  the  same 
time  I  am  prepared  to  admit  that  such  experiments 
ought  to  be  made. 

824.  You  would  not  like  to  infer  that  the  develop- 
ment of  tuberculosis  in  the  one  esse  would  be  more 
rapid  than  in  the  other  ?—No,  I  would  not, 

825.  You  have  told  us  something  about  the  ditter- 
ence  in  potency  of  tubercle  bacilli  from  different 
sources.  Is  the  difference  due  to  anything  inherent 
in  the  bacilli  themselves  ?— Yes,  I  should  say  so. 
We  know  perfectly  well  that  different  artificial  culti- 
vations of  bacilli  have  different  virulence.  Some  are 
extremely  virulent,  while  others  are  much  less 
virulent.  In  one  case  it  would  require  only  a  few 
bacilli  to  be  introduced  in  order  to  set  up  a  regular 
tuberculous  condition  that  would  lead  to  general  and 
fatal  tuberculosis.  In  another  case  it  would  be 
necessary,  before  producing  the  same  result,  to  stult 
the  animal,  as  it  were,  with  bacilli. 

826  What  is  the  result  of  your  experiments  in 
passing  tubercle-bacilli  directly  from  the  body  of  one 
animal  to  another?— In  that  instance,  also,  I  thinK 
that  in  different  cases  a  considerable  difterence  in  the 
virulence  of  the  infection  would  be  produced. 

827  You  have  noticed  a  difference  between  the 
action  of  bovine  tubercle  and  of  human  tubercle  in  the 
case  of  fowls  and  animals  ? — Yes. 


828.  The  animals  experimented  upon  were  rabbits 
and  guinea-pigs  ? — Yes. 

829.  The  infection  from  the  bovine  tubercle  was,  I 
understand,  more  virulent  than  that  from  human 
tubercle  ? — Yes. 

830.  Can  you,  by  passing  it  through  the  system  of 
different  animals,  alter  the  potency  of  the  tiibercle- 
bacillus  ? — I  know  only  of  cases  where  tuberculosis 
has  been  produced  in  fowls— I  mean  where  it  has 
been  produced  with  certain  well-defined  results. 
Different  fowls,  althougli  inoculated  with  the  same 
matter,  did  not  in  every  instance  show  the  same 
intense  results.  Then,  again,  if  fowls  were  inoculated 
with  matter  obtained  from  guinea-pigs  which  had 
themselves  received  the  infection  from  bovine  tubercle, 
the  development  was  much  slower.  Therefore,  I 
conclude  that  the  tubercle,  when  it  passed  into  the 
fowl,  had  decreased  in  virulence. 

831.  Your  experiments  can  be  regarded  as  very 
valuaVjle,  so  far  as  animals  are  concerned.  Of  course 
it  is  impossible  to  make  the  same  experiments  upon 
man  ? — Of  course. 

832.  Are  you  aware  of  any  difference  of  potency 
among  tubercle-bacilli  of  man  corresponding  to  the 
differences  which  you  have  observed  among  various 
tubercle-bacilli  derived  from  cows  ? — I  should  say 
that  in  the  first  place  the  method  of  introduction  plays 
a  very  important  part.  In  the  next  place  I  should 
say  that  bacilli  themselves,  derived  from  difi'erent 
sources,  or  perhaps  owing  to  other  conditions,  would 
produce  different  results.  For  instance,  let  me  take 
the  case  of  scrofula.  There  are  cases  in  which  tuber- 
culosis is  present  in  the  tonsils  and  cervical  lymph- 
glands  which  remain  localised.  It  is,  I  may  say,  a 
common  case,  and  therefore  I  should  say  that  the 
method  or  means  of  entrance  of  tubercle -bacilli  have 
something  to  do  with  the  intensity  of  the  result  and  the 
way  in  which  the  disease  does  or  does  not  spread.  I 
should  say,  also,  that  the  actual  introduction  of  the 
bacilli  in  one  way  or  another  plays  an  important  part. 
But  I  do  not  think  we  have  sufficient  data  to  enable 
me  to  say  with  the  same  distinctness  that  that  is  the 
case  in  man  as  well  as  in  animals,  still  I  am  led  to  think 
that  there  is  a  similar  condition  of  things  in  man. 

833.  That  the  [susceptibility  to  contract  the  infec- 
tion is  the  same  in  man  as  in  animals  ? — Yes. 

834.  Comparing  tubercle  introduced  by  way  of  the 
lungs  and  by  means  of  the  food  eaten,  what  difference 
would  there  be  in  its  potency  in  man  ? — In  man  ? 

835.  Yes. — That  is  a  point  which  has  not  yet 
been  rendered  satisfactorily  clear.  Sometimes  tuber- 
culosis appears  in  the  alimentary  canal  in  man  with 
great  intensity.  Generally  the  lung  is  the  most 
favourable  organ  for  the  growth  of  the  tubercle- 
bacillus,  but  suppose  it  has  entered  through  the 
alimentary  canal,  or  further  upwards  through 
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pulmonary  tuberculosis.  No  doubt  the  lung 
most  favourable  organ  for  the  development  of  tuber- 
culosis, and  therefore  pulmonary  tuberculosis  is  the 
most  common  form  of  the  disease,  but  it  does  not 
imply  that  in  all  cases  the  tubercle-bacilli  have 
entered  by  means  of  the  lung. 

836.  Then  you  cannot  speak  with  confidence  upon 
the  point  that  I  put  to  you  ? — No. 

837.  I  mean  as  to  the  way  in  which  tubei'culous 
phthisis  has  been  produced  ? — I  quite  understand. 

838.  And  would  you  say  the  same  thing  in  regard 
to  the  mesenteric  diseases  in  children  ? — Yes ;  although 
there  are  well  known  cases  where  the  process  has 
been  established  in  the  walls  of  the  alim.entary  canal 
which  have  led  further  on  to  the  infection  of  the 
mesenteric  glands  and  other  organs.  In  these  cases  I 
should  say  that  the  tubercular  virus  has  entered  the 
system  by  ingestion  or  feeding.  If  I  did  not  find 
the  alimentary  canal  tuberculous  I  should  not  be 
prepared  to  say  that  the  infection  was  not  produced 
by  ingestion. 

839.  If  you  were  to  find  in  the  mesenteric  glands 
advanced  deposits  of  the  tubercle-bacillus,  and  no 
appearance  of  it  in  the  ,  mucous  membrane  of  the 
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intestines,  what  would  you  inferfi-om  that  i — I  .slioiild 
infer  nothing. 

840.  In  regard  to  the  cases  of  tubercular  phthisis 
which  we  see  in  adolescence,  should  you  regard  it  as 
being  in  a  majority  of  cases,  inherited  from  the 
parents  ? — There  is  certainly  very  strong  evidence 
to  show  that  that  is  the  case  ;  T  rt-fer  to  ruses  in  which 
tuberculosis  has  manifested  itself  in  a  young  child,  or 
in  a  child  of  seven,  eight,  or  nine  years  of  age,  or  even 
after  20.  There  certainly  is  a  good  deal  of  evidence 
to  show  that  in  all  those  cases  the  tuberculosis  may 
have  been  inherited.  I  do  not  say  that  it  is  inherited, 
but  in  a  g<>od  many  cases  there  has  been  evidence  to 
show  that  it  may  have  been  inherited.  But  inherited 
tuberculosis  divides  itself  into  two  things — first  of  all 
there  is  what  is  called  congenital  tuberculosis,  which 
appears  in  the  foetus  or  in  the  young  child.  The 
records  of  such  cases  are  much  more  numerous  than 
they  were  some  years  a,go  when  the  prevalent  theory 
was  that  there  was  no  such  thing  as  inherited  tuber- 
culosis, but  that  it  was  all  due  to  an  acquired  pre- 
disposition or  an  acquired  weakness  of  constitution. 
•Since  attention  was  called  to  the  matter  the 
cases  have  been  more  closely  watched  and  more 
numerously  recorded.  Then,  airain,  in  regard  to  cases 
of  latent  tuberculosis,  persons  who  ha\e  made  a  large 
number  of  post-mortem  examinations  state  that  they 
have  found  numerous  instances  in  which  there  were 
distinct  indicatioris  of  tJie  presence  of  tubercles, 
although  they,  were  very  minute  and  slight.  This 
has  been  the  case  in  young  children  and  in  young- 
persons  up  to  the  age  of  20  or  30,  and  even  more. 
Tubercles  have  been  found  in  the  bronchial  glands 
or  in  the  mesenteric  glands.  The  deposits  may 
even  have  become  calcifi.id,  and  there  were  no 
extensive  signs  of  their  existence,  but  there  is  no 
doubt  that  in  a  number  of  cases  latent  tuberculosis 
was  present,  I  am  not  speaking  uf  children  but 
of  young  people  and  of  i)ersons  up  to  30  years  of 
age,  and  the  instances  which  are  i-ecorded  are  much 
more  numerous  than  was  formerly  lielicved. 

S41.  But  nevertheless,  in  every  case,  you  are  of 
opinion  that  the  infection  dated  from  infancy  or  i'rom 
before  birth  ? — Yes.  There  is  one  consideration  which 
always  seems  to  me  to  be  lost  siadit  of  in  discassin<' 
the  question  of  hereditary  tuberculosis.  We  are  told 
that  hereditary  taint  means  merely  hereditary  predis- 
position— a  certain  weakness  inherited.  That  dates 
i'rom  the  time  when  tuberculosis  was  not  understood  to 
be  an  infectious  disease.  It  was  merely  thought  to 
be  a  constitutional  ailment,  and  not  necessarily  a 
disease  of  an  infectious  character.  Since  we  have 
understood  tuberculosis  to  be  an  infectious  disease 
this  hereditary  taint  as  a  predisposition  has  become 
quite  meaningless.  By  an  inherited  disease  we 
generally  mean  a  disease  the  germs  of  which  have 
been  transmitted  from  father  or  mother—from  the 
mother  through  the  placenta  on  to  the  fa3tus  or  earlier 
on  to  the  ovum  and  irom  the  father  through  the  sperm 
on  to  the  ova  only.  In  connexion  with  tuberculosis 
the  assertion  that  there  is  a  hereditary  taint  is  said 
to  mean  nothing  of  (he  sort ;  it  is  said  to  merely 
mean  an  inherited  weakness  of  the  tissues.  That  is 
putting  tuberculosis  upon  an  enlirely  different  footing, 
and  not  said  of  any  other  infectious  disease.  We 
never  dream  of  saying  that  the  offspring  had  inherited 
a  predisposition  to  conr.ract  a  particular  form  of 
disease.  It  has  been  demonstrated  that  the  tubercle- 
bacilli  may  be  present  on  the  mucous  membrane  of 
the  Fallopian  tubes  of  phthisical  mothers.  In  a  similar 
way  there  are  well-established  observations  as  to 
tubercle-bacilli  having  been  found  in  the  testes,  from 
which  tuberculosis  might  have  been  directly  in- 
herited. I  should  like  to  draw  attention  to  the  case 
of  certain  observations  on  fowls  which  are  given  at 
page  757  of  Baumgarten's  book.  He  gives  a  striking 
instance  of  inherited  tuberculosis  in  fowls,  from  which 
I  should  like  to  translate  a  jiassage.  He  says  that  in 
1883  Lichtenstein  communicated  observations  which 
showed  that  on  a  poultry  farm  into  which  a  cock  had 
been  introduced,  the  cock,  which  at  the  time  of  its 
t  64140. 


introduction  was  in  a  perfect  condition,  developed  in      Dr.  E.  E. 
the  course  of  a  year  a  disease  which,  when    the    Klein,  FM.S, 

animal  was  killed,  proved  to  be  general  tuberculosis   

of  the  abdominal  viscera.  The  whole  brood— all  5  Nov.  I890. 
the  chickens  derived  from  this  particular  cock — were 
found  afterwards  to  have  developed  tuberculosis.  Yet 
there  was  no  evidence  whatever — no  evidence  that 
was  not  decided  to  bo  negative  evidence — that  the 
fowls  could  have  obtained  the  tuberculous  matter 
on  this  farm  either  from  the  bovine  or  the  human 
Sjiecies.  And  another  cock  on  another  farm  was  like- 
wise found  to  be  tuberculous ;  and  on  making  further 
inspection  it  was  found  that  the  Avhole  of  the  stock 
derived  front  this  cock  were  similarly  infected.  These 
cases  had  been  carefully  investigated,  and  it  v.' as 
quite  clear  that  they  were  dealing  with  tuberculosis 
inherited  from  the  male  bird. 

842.  You  said,  at  the  beginning  of  your  evidence, 
that  the  supposed  tendency  of  fowls  to  contract  this 
particular  form  of  tuberculosis  had  been  exaggerated. 
Are  you  speaking  now  of  tuberculosis  similar  to  that 
which  we  have  had  under  consideration  ? — No.  I  am 
speaking  of  the  symptoms  of  tuberculosis  which  we 
find  in  fowls  but  not  in  the  human  or  in  the  bc/ine 
species.  The  pathological  symptoms  of  tuberculosis 
are  the  same,  but  in  cultivation  the  bacilli  are  not 
identical  with  the  bacilli  obtained  from  the  human 
and  the  bovine  species. 

S'lS.  {Dr.  Buchanan.)  The  tubercle-bacilli,  in  the 
case  you  have  mentioned,  were  found  in  the  egg  ? — 
Yes,  and  so  it  is  also  in  the  case  of  hereditary  syphilis, 
in  children.  What  the  germ  of  syphilis  is  we  do  not 
know,  but  we  know  that  it  must  have  entered  the 
ovum  and  remained  there  latent  till  after  birth. 

844.  It  is  such  observations  as  that  which  lead  you 
to  think  that  the  tuhercle  bacilli,  and  not  merely  a 
predisponent  condition,  have  been  transmitced  from 
the  parent  to  the  ciiild  } — Yes  ;  but  there  are  many 
other  obsei  vations  in  addition  to  that.  For  instance, 
there  have  been  found  a  considerable  number  of 
animals — young  animals — affected  with  tuberculosis 
which  ccmld  not  have  got  the  infection  in  any  other 
way  than  from  having  had  latent  inherited  tubercu- 
losis. In  human  beings  there  are  well-known  cases 
of  tuberculosis  which  have  been  derived  from  one 
or  other  of  the  parents.  In  cases  of  hereditary 
taint,  we  are  not  dealing  with  a  predisposition  only, 
but  we  are  dealing  really  with  cases  where  the  germ 
of  the  disease  has  been  inherited  ;  in  such  cases  the 
germ  must  have  been  transmitted  from  one  or  other 
of  the  parents  to  the  child ;  probably  from  the  woman 
through  the  ovum,  or  through  the  placenta,  or  from 
the  father  through  the  sperm. 

845.  You  do  not  find  any  difficulty  in  arriving  at 
that  conclusion  ?  -No. 

846.  {Chair /nail.)  If  it  be  so,  and  a  large  pro- 
portion of  consumption  in  mankind  is  due  to 
hereditary  transmission,  would  not  that,  so  far,  very 
much  reduce  the  importance  of  the  question  we  have 
before  us,  which  is,  how  far  consumption  is  due  to 
infection  from  animals,  and  what  is  the  effect,  if  any, 
of  food  derived  from  tuberculous  animals  on  human 
health  ? — I  can  only  repeat  what  I  said  just  now  iu 
regard  to  hereditary  taint.  So  far  as  the  evidence 
goes  I  should  certainly  be  prepared  to  say  that  a 
large  proportion  of  human  tuberculosis  is  inherited. 

847.  (Dr.  BuchcDian.)  Can  you  tell  us  whether 
there  is  any  pathological  test  by  which  we  can  be 
sure  of  the  way  of  entrance  of  the  tub(;rcle ;  and  if 
you  cannot  tell  us  that,  cau  you  tell  us  the  result  of 
your  own  observation  as  to  the  differing  extent  of 
tuberculosis  introduced  by  heredity,  by  feeding,  by 
the  air,  and  in  other  ways? — I  am  not  quite  clear 
about  tiie  evidence  witl)  regard  to  the  per-centage  of 
tuberculosis  in  human  beings  which  is  not  derived 
from  tuberculous  parents ;  that  is  the  first  thing  I 
should  like  to  be  clear  about.  We  do  not  know 
exactly  what  is  the  per-centage  of  people  by  whom 
it  is  not  derived  by  heredity. 

848.  {Chairman.)  You  say  that  a  considerable 
proportion    of    tuberculosis    in    human    beings  is 
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Dr.  E.  E.  inherited,  but  other  gentlemen  whom  we  have  examined 
Klein,  F.R.S.   have  expressed  a  different  opinion,  and  say  that  it 

  is  not  so,  but  that  all  tuberculosis  is  derived  from 

5  Nov.  1890.     infection  in   the  same  way  that   typhoid   fever  is 

 derived.     Do  I  understand  you  rightly  ?— What  [ 

want  to  convey  is  that  if  we  had  tables  showing  what 
is  the  percentage  of  people  who  have  contracted 
tuberculosis  without  having  derived  it  from  tuber- 
culous parents,  I  should  then  be  able  to  form  a  better 
judgment.  That  is  what  I  meant,  but,  unfortunately, 
we  have  no  definite  statistics  on  the  subject. 

849.  {Dr.  Payne)  I  think  there  are  statistics  ? — 
But  are  they  reliable  ? 

850.  There  are  statistics,  but  they  differ  very 
much  ? — i  am  not  quite  clear  about  the  matter  myself. 
I  do  not  know  how  far  the  statistics  really  do  prove 
anything.  We  know  that  there  are  cases.  I,  myself, 
when  I  have  investigated  instances  of  acute  tuber- 
culosis in  children,  have  paid  attention  to  that  point, 
aud  I  found  that  in  many  cases  there  was^  no  history 
save  that  of  the  parents  themselves.  Baumgarten, 
who  has  had  a  large  experience,  says  that  it  is  not 
necessary  the  immediate  parents  should  have  had  tuber- 
culosis, but  that  the  grandparents  may  have  had  it  ; 
it  might  have  been  altogether  latent  in  the  immediate 
parents,  and  yet  tuberculosis  might  have  been  pro- 
duced in  the  offspring.  That  is  an  explanation  to  a 
certain  extent.  I  am  not  quite  clear  how  far  there 
are  statistics  which  prove  what  the  percentage  is  of 
people  who  have  been  infected  with  tuberculosis  who 
have  derived  it  from  people  who  were  not  subject  to 
the  disease. 

851.  {Dr.  Buchanan.)  Do  you  think  you  would  be 
able  to  deduce  any  conclusion  or  inference  from  the 
examination  of  calves  ?— Yes,  I  think  that  might  be 
possible  if  the  observations  Ave  re  extended  over  a 
period  of  several  years. 

852.  At  the  same  time  it  would  only  be  an 
inference  F— Yes,  that  is  so.  When  I  hear  of  state- 
ments that  25,  or  30,  or  40,  or  50  per  cent,  of  cattle 
are  tuberculous  and  must  have  acquired  the  infection 
as  adult  cattle,  I  am  not  clear  that  such  statements 
are  made  upon  evidence  upon  which  I  can  rely  as 
trustworthy.  I  do  not  know,  in  the  first  place,  what 
is  the  percentage  of  calves  which  have  inherited 
tuberculosis.  If  I  knew  that  and  could  compare  the 
returns  for  a  long  series  of  years,  I  should  be  able  to 
say  whether  any  greiit  number  of  cattle  which  have 
tuberculosis  have  inherited  it  or  not ;  I  should  then 
be  able  to  draw  an  inference  how  large  a  number  of 
adult  cattle  have  acquired  and  not  inherited  it.  But 
to  give  an  opinion  now  would,  I  think,  be  going 
beyond  the  evidence.  I  am  unable  to  say  that ;  the 
available  evidence  is  not  sufficient. 

853.  Some  information  as  to  heredity  would  be  got 
in  reo-ard  to  human  beings  if  we  could  learn  what  the 
number  was  who  were  born  of  tuberculous  parents 
and  what  the  number  was  who  were  born  of  healthy 
parents,  among  the  total  sufferers  under  tuberculous 
disease  ? — Yes. 

854.  Could  any  valuable  information  be  derived 
from  the  experience  of  Life  Insurance  Companies 
which,  as  a  rule,  decUne  to  insure  persons  whose 
parents  have  been  infected  by  tuberculosis? — Yes,  I 
should  think  so. 

855.  Information  of  that  kind  would  be  of  use  ?— 

Yes. 

856.  Are  there  not  records  of  this  sort  kept  in  the 
hospitals  for  the  treatment  of  consumptive  patients  ? 
 Yes. 

857.  Such  records  have  been  kept  and  may  be 
obtained  ? — Yes. 

857a.  ( Dr.  Payne.)  No  doubt  records  have  been 
kept,  but  it  is  a  remarkable  fact  that  they  diffcsr  very 
widely  ? — I  believe  that  is  so. 

858.  I  cannot  enter  into  particulai  s,  but  I  may  take 
two  cases  in  which  the  returns  show  in  the  one  case 
that  the  tendency  in  consumptive  patients  is  to  have 
acquired  it  by  heredity,  while  those  in  the  other  tend 
to  show  that  there  is  no  history  of  the  disease  having 
been  inherited. 


859.  {Chairman)  We  have  had  before  us  one 
witness  who  denied  that  there  was  any  history  of 
heredity  at  all.  He  disputes  the  hereditary  nature  of 
tuberculosis  altogether.  If  we  could  assume  that  a 
percentage  of  the  disease  is  hereditary  we  should  know 
what  we  are  ^bout.  What  we  want  to  know  now  is, 
what  influence  the  eating  of  tuberculous  flesh  and  the 
drinking  of  tuberculous  milk  have  in  spreading  the 
disease  ? — I  should  say  that  the  consumption  of  tuber- 
culous flesh  and  milk  Avholesale  without  inspection 
and  restraint  should  not  be  permitted.  I  have  no 
desire  to  minimise  the  danger,  but  I  believe  that  the 
amount  of  tuberculosis  existing  in  the  flesh  and  milk 
provided  for  consumption  can  be  ascertained,  and  the 
supply  of  infected  articles  restricted.  This  could  be 
done  by  employing  competent  authorities  to  perform 
the  duties  of  inspection,  but  this  would  not  be  alto- 
gether efficacious,  and  tuberculosis,  I  am  afraid,  would 
still  prevail.  The  authority  I  quoted  a  short  time  ago 
tells  us  that  in  G  ermany  the  milk  is  always  boiled  and 
the  meat  carefully  inspected ;  nevertheless,  there  is  a 
large  amount  of  tubei-culosis  about,  and  the  gentleman 
to  Avhom  I  refer  concludes  that  most  of  that  tuber- 
culosis is  hereditary. 

860.  {Dr.  Buchanan.)  We  should  be  glad  to  have 
more  information  upon  that  subject  if  you  are  able  to 
give  it  to  us.  What  has  been  discovered  as  the  out- 
come of  the  precautions  that  have  been  taken  in  regard 
to  milk  and  meat  in  different  parts  of  G-ermany  ? — • 
I  do  not  know  that  there  has  been  any. 

861.  Probably  there  has  not  been  time? — No,  I 
think  not.  Baumgarten  is  one  of  the  highest  autho- 
rities, and  he  says  that  where  the  milk  is  boiled  the  . 
risk  of  infection  cannot  be  very  great,  and  that  where 
the  cattle  are  carefully  inspected  the  risk  cannot  be 
very  great.  He  further  shows  that  tuberculosis  from 
inhalation  has  not  been  proved  to  play  a  very  large 
part  in  the  spread  of  disease,  although  Baumgarten 
admits  that  tuberculosis  has  occurred  in  the  ahmen- 
tary  canal  from  swallowing  sputa.  The  conclusion  he 
has  arrived  at  is  that  in  all  probability  the  largest 
pprcentage  of  tuberculosis  among  human  beings  in 
Germany  is  by  inheriting  it. 

862.  {Chairman).  Do  you  know  that  restrictive 
measures  have  been  taken  in  Copenhagen  for  some 
years.  I  mean  restrictive  measures  in  connexion 
with  the  supply  of  meat  ? — Y'"es,  I  have  heard  that 
that  is  so. 

863.  Say  that  they  have  been  going  on  for  three 
years.  In  three  years  would  you  expect  to  find  the 
effect  of  the  regulations  made  manifest  ? — Yes,  but  I 
do  not  know. 

864.  Would  you  expect  to  find  that  an  improve- 
ment in  the  public  health  would  have  folloAved  after 
three  years  ?— Well,  three  years  would  be  rather  a 
short  time  when  you  are  dealing  with  a  chronic 
disease. 

865.  {Dr.  Buchanan.)  You  have  not  heard  that 
any  improvement  either  among  children  or  adults  has 
followed  upon  the  measures  which  have  been  adopted 
in  Germany  ? — No ;  I  am  not  acquainted  Avith  the 
statistical  records,  and  I  should  not  like  to  express  an 
opinion  either  one  way  or  the  other. 

866.  {Prof.  B.  Sanderson.)  I  have  not  very  much 
to  ask  you.  Dr.  Klein,  but  there  are  a  few  questions  . 
Avhich  I  should  like  to  put.  You  have  spoken  of  a 
predisposition  to  tuberculous  disease,  and  you  have 
referred  to  two  kinds  of  predisposition  which  I  may 
call  non-specific  and  specific? — In  Avhat  way  non- 
specific ? 

8S7.  I  mean  transmitted  by  means  of  transmitted 
weakness  ? — Yes,  hereditary  weakness. 

868.  And  on  the  other  hand  a  specific  tendency  to 
tuberculosis  ? — Yes. 

869.  Do  you  believe  that  there  is  such  a  thing  as 
transmitted  Aveakness  Avhich  is  not  specific  ?  Have  I 
sufficiently  made  my  meaning  clear  ? — Yes,  I  think 
I  understand  you,  but  I  am  considering  Avhat  reply  I 
ought  to  make.  Of  course  the  Aveakness  would  mean 
a  less  resistance  of  the  tissues  to  particular  attacks. 
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870.  Yes,  that  is  what  I  mean  also  — I  can  imagine 
such  a  thing.  I  do  not  see  how  I  can  deny  it. 
Speaking  of  fowls,  we  know,  for  instance,  in  the  ex- 
pei'imental  results  which  have  been  obtained,  that  in 
introducing  a  pathological  state  into  the  ova  which 
shall  not  interfere  with  the  development  of  the 
embryo,  that  the  embryo  when  it  appears  is  less 
capable  of  resisting  disease.  I  am  speaking  of 
pneumonia  organisms  which  have  been  introduced 
into  the  ova.  If  the  injury  has  not  been  extensive, 
so  that  the  hatching  has  not  been  interfered  with,  the 
chicken  after  it  was  born  would  show  a  greater  pre- 
disposition to  pneumonia  than  an  animal  which  had 
not  been  subjected  to  the  same  treatment. 

870a.  But  not  a  specific  predisposition  to  pneumonia  ? 
— No,  but  I  can  imagine  that.  I  can  imagine  that  a 
plant  or  animal  derived  from  a  weakly  plant  or  animal 
would  not  be  so  hardy  or  so  strong  as  another  plant 
or  animal. 

871.  And  in  the  case  you  mention  the  fowl  subjected 
to  the  treatment  you  have  described  would  be  more 
liable  to  tuberculosis  ? — Yes,  or  to  another  disease. 

872.  We  have  been  told  that  a  predisposition  may 
be  acquired  by  an  animal  at  a  later  period  of  life 
through  some  other  disease ;  what  is  your  opinion 
upon  that  point  ? — A  predisposition  to  tuberculosis  ? 

873.  Yes.  T  do  not  know  that  I  can  say  that ;  but 
I  do  know  that  a  pregnant  woman  will  develop  a 
slower  process  of  tuberculosis,  and  that  it  can  be 
arrested ;  but  I  do  not  know  of  a  recorded  case 
where,  through  a  different  disease,  the  predisposition 
to  tuberculosis  has  been  increased.  I  am  aware  that 
statements  have  been  made  that  people  with  a  certain 
Aveakness  of  lung  tissue  are  more  liable  than  others. 
Tliat  may  be  the  case,  but  I  know  that  there  are  a 
large  number  of  persons  with  diseased  lungs  and  in 
weak  health  who  do  not  contract  tuberculosis,  although 
they  are  exposed  to  infection. 

874.  In  short,  you  do  not  know  that  there  is  any 
reason  for  thinking  that  weakly  persons,  free  from 
tubercle,  are  more  likely  to  acquire  it  by  infection 
from  other  people  ? — I  can  only  judge  from  analogy. 
I  have  no  definite  data  to  go  upon.  I  know  that 
persons  in  a  weakly  state  of  health  are  more  liable  to 
infection  with  some  diseases  than  persons  who  have  a 
stronger  and  more  robust  constitution.  How  far  that 
extends  to  tuberculosis  I  do  not  know,  seeing  that 
there  are  no  data  to  go  by.  It  is  perfectly  possible 
that  a  certain  weakness  of  tissue  or  a  lower  vitality — 
either  condition  may  influence  to  a  greater  or  less 
degree  a  predisposition.  I  may  mention  that  experi- 
men«tal  results  of  an  interesting  character  have  heen 
obtained  in  Professor  Koch's  laboratory  in  regard  to 
phlorizen — a  substance  which,  when  administered  to 
certain  animals,  had  a  predisposing  influence  over 
them.  Phlorizen  produces  a  sugar  deposit  in  the 
tissues.  In  the  case  of  glanders,  for  instance,  it 
rendered  animals,  ordinarily  not  liable,  more  sus- 
ceptible to  the  disease.  That  is  not  a  remark, 
however,  which  applies  to  tuberculosis.  Guinea-pigs 
and  domesticated  animals  have  been  treated  with  this 
substance  so  that  their  tissues  contained  a  considerable 
amount  of  sugar,  but  it  has  not  increased  the  sus- 
ceptibility on  the  part  of  the  guinea-pig  towards 
contracting  tuberculosis.  What  may  apply  to  one 
disease  may  not  apply  to  another  disease,  and  what 
may  apply  to  one  animal  may  not  apply  to  another 
animal. 

875.  (Prof.  Brown.)  I  understood  you  to  say  that 
there  is  distinct  danger  to  a  human  being  from  eating 
tuberculous  flesh  and  drinking  tuberculous  milk  ? — I 
cannot  deny  that  there  is  a  risk.  We  know  that 
animals  which  have  been  fed  upon  food  containing 
tubercle-bacilli  have  developed  tuberculosis,  and  there- 
fore to  drink  milk  or  eat  flesh  containing  the  tubercle- 
bacillus  will  represent  a  certain  amount  of  risk. 

876.  Then  would  you  say,  on  thiit  assumption,  that 
it  is  desirable  for  the  Commission  to  obtain  evidence 
that  animals  which  are  infected  with  tuberculosis  can 
infect  mankind  with  human  tuberculosis ;  and,  there- 
fore, if  we  can  show  from  the  evidence  that  meat  and 


milk  from  tuberculous  animals  will  produce  disease  in     jor.  E.  K. 
other  animals,  it  may  be  concluded  that  the  same    Klein,  F.R.S. 

danger  and  risk  is  incurred  by  the  human  species  ? —   

I  would  certainly  say  yes,  ^  ^oy.  1890. 

877.  We  want  your   opinion   upon   that  point  ' 
because  we  cannot  ascertain  from  actual  experiments 

on  human  beings  whether  the  drinking  of  tuberculous 
milk  or  thp  eating  of  tuberculous  meat  is  dangerous 
or  not.  Supposing  that  they  are  likely  to  produce  it, 
would  it  not  largely  increase  the  risk  of  transmission 
by  heredity  ? — I  should  certainly  say  yes.  The 
people  who  eat  tuberculous  meat  or  drink  tuberculous 
milk  may  contract  tuberculosis  themselves. 

878.  Therefore  it  becomes  very  important  to 
prevent  the  consumption  of  these  dangerous  articles 
as  food  ? — Certainly. 

879.  Is  there  any  suggestion  you  have  to  offer  as 
to  the  practicability  of  an  inspection  of  meat  and 
milk  so  as  to  prevent  the  introduction  of  tuberculous 
food  to  the  people  ? — I  think  it  is  a  very  difficult 
matter  to  regulate  by  inspection  in  any  practical  way. 
For  instance,  it  is  possible  to  examine  milk  and  meat 
and  yet  not  find  tubercles,  although  more  complete 
and  scientific  experiments  would  make  their  presence 
manifest.  There  are  experiments  recorded  in  which 
the  existence  of  tuberculosis  in  the  flesh  has  not  been 
demonstrated,  and  yet  tuberculosis  has  been  produced 
Vjy  inoculation  with  such  flesh.  The  diflficulty  is  that 
the  process  is  one  which  requires  a  long  time  to 
develope  the  results.  It  would  be  impossible,  for 
instance,  to  say  in  six  or  eight  weeks  whether  the 
animal  had  tuberculosis  or  not. 

880.  And  it  would  be  necessary  to  decide  at  once 
whether  the  meat  should  go  into  consumption  or  not  ? 
"^Certainly. 

881.  Is  there  anything    you  can  suggest   as  a 
reasonable  test  ? — I  am  not  aware  that  there  is. 

882.  Is  there  anything  you  can  suggest  that  ought 
not  to  be  done  ? — Yes. 

883.  What  is  it  ? — I  think  it  would  be  very 
diffic'jlt  to  lay  down  a  rule  in  the  negative,  and  to  say, 
from  microscopic  examination,  "  In  this  material  there 
"  are  no  tubercle-bacilli."  It  would  be  extremely 
risky  to  say  that  there  are  no  tubercle-bacilli  in 
a  particular  sample  of  milk,  because  we  cannot 
demonstrate  them  by  microscope,  since  it  has  been 
shown  to  be  possible  by  inoculating  a  susceptible 
animal  with  that  milk  to  produce  tuberculosis.  What 
I  would  suggest  that  should  not  be  done  is  this  :  I  have 
seen  butchers  when  dressing  meat  use  a  knife  to  cut 
through  the  glands  and  other  organs,  and  then  I  have 
seen  them  use  the  same  knife  to  trim  the  meat  with. 
By  that  means  I  think  there  is  a  danger  of  infecting 
meat  which  had  not  previously  been  infected. 

884.  You  are  of  opinion  that  a  butcher,  in  the  act 
of  trimming  off  the  pleura  or  the  peritoneum,  may 
infect  the  meat  generally  which  would  otherwise  not 
be  infected  ? — Yes,  I  should  say  so. 

885.  How  would  you  suggest  that  he  should 
proceed  with  an  animal  which  has  a  tuberculous 
deposit  in  the  peritoneum  ? — I  saw  in  a  journal  the 
other  day  a  good  suggestion  made  in  regard  to  Berlin 
and  other  parts  of  Germany,  namely,  tliat  the 
inspector  first  of  all,  when  a  eai'case  is  opened  and  it 
is  seen  before  the  cutting  up  is  done  that  there  is 
tuberculosis  in  the  lungs,  should  first  remove  those 
parts  of  the  meat  which  are  at  a  distance  from  the 
lungs,  in  order  to  find  out  whether  any  tuberculous 
deposit  exists  in  them.  If  no  tubercles  are  found  in 
them,  they  are  retained,  but  if  tubercles  are  in  them, 
the  whole  animal  would  be  condemned,  but  in  any 
case  the  organs  which  conspicuously  contain  tubercles 
should  at  once  be  destroyed.  I  think  that  that  would 
be  a  good  rough-and-ready  way  of  treating  the  meat 
in  such  circumstances. 

886.  You  are  aware  that  in  many  cases  there 
are  deposits  which  are  described  as  "  grapes," 
although  there  may  be  no  deposits  in  the  lungs  ? — 
Yes. 

887.  The  butcher  clears  all  this  off  with  his  knife  ? 
— Yes. 
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Dr.  E.  E.  888.  Is  there  any  suggestion  you  are  able  to  make 
\ziein,  F.R.S.   that  would  enable  this  to  be  done  without  running 

■   any  risk  of  conveying  some  portion  of  the  deposits  to 

i  Nov.  1890.    ^j^g  ^ggjj  jjjg^i  jg  intended  for  food  ?— T  do  not  see  how 

it  is  possible  to  avoid  all  risk. 

889.  Then  it  really  comes  to  this,  that  the  butcher 

in  trimming  the  meat,  and  attempting  to  disguise  the 

fact  tliat  the  animal  had  tuberculosis,  really  renders 
j|  the  tuberculous  deposits  more  dangerous  than  if  he 

left  them  alone  ? — I  should  certainly  say  that  that  is 
!  so.    I  may  also  add,  that  if  I  found  an  animal  that 

had  no  conspicuous  general  tuberculosis — in  cattle,  for 
1  instance— and  if  1  did  not  find  any  distant  lymph 

glands  with  suspicious  nodules  or  deposits,  I  should 

still  regard  it  as  a  case  of  possible  existence  of  general 

disease. 

I  890.  The  meat  would  then  have  to  be  cut  up  into 

II  joints  before  the  existence  of  disease  could  be  detected, 
and  a  whole  carcase  condemned  ? — 1  am  afraid  that 
that  would  be  necessary. 

891.  Are  you  not  aware  that  the  adoption  of  ft 
system  of  that  kind  would  upset  the  whole  of  the 

1  meat  trade  in  this  country.    At  present  the  meat  is 

inspected  in  the  slaughter-house,  and  the  whole 
carcase  is  divided  down  the  centre,  and  sent  to  the 
Meat  Market.  It  is  not  cut  up  until  it  gets  into  the 
hands  of  the  retail  butchers? — I  am  afraid  that  I 

I  cannot  offer  any  advice  in  the  matter. 

892.  But  you  are  aware  that  it  is  so? — Yes,  I 
believe  so. 

893.  I  am  anxious,  if  possible,  to  get  out  these 
points,  because  the  matter,  us  far  as  1  am  concerned, 
will  have  to  assume  a  very  practical  shape  ? — I  am 
quite  aware  of  that. 

894.  {Dr.  Pmjne.)  I  wish  to  ask  you,  Dr.  Klein, 
whether  you  have  any  actual  evidence  that  calves 
have  acquired  this  tuberculous  disease  Irom  mankind  ? 
— No,  I  have  not. 

895.  {Prof.  Broioii.)  I  thought  you  had  performed 
experiments  in  that  direction  ? — No,  I  have  not. 

896.  {Dr.  Payne.)  Do  you  think  that  the  morbid 
anatomy  of  a  man  or  a  child  dying  of  txibercle  can 

V  give  any  distinct  evidence  whether  the  tubercle  Avas 

\  acquired   through  the  digestive   or  the  respiratory 

:!  organs  ? — In  certain  cases  there  has  been  evidence 

that  tuberculosis  had  been  acquired  through  the 
digestive  organs;  in  some  cases  tubercular  deposits 
arc  found  in  the  walls  of  the  alimentary  canal.  And 
from  here  they  can  be  traced  further  into  the 
mesenteric  glands.  But  in  reference  to  pulmonary 
tuberculosis,  I  do  not  think  there  is  any  evidence  to 
show  that  it  had  been  acquired  directly  by  the  lung 

III  by  inhalation. 

897.  Do  you  think  it  is  acquired  from  a  tendency 
towards  the  development  of  tuberculosis  in  the  lungs  ? 
— Yes,  that  probably  is  the  case.  The  lung  is  a  very 
favourable  organ  for  tubercle. 

898.  Do  you  think  that  tiibercle-hacilli  are  widely 
diffused  evei-ywhere  in  London  ? — Yes,  I  should  say 
so. 

899.  Have  you  ever  found  them  in  dust,  or  in 
water,  or  in  the  air  in  any  way  ? — No,  but  1  must 
confess  ihat  I  have  not  looked  for  them. 

900.  In  your  laboratory  have  you  evei-  found  that 
tubercle-baclIU  come  up  constantly  ? — The  tubercle- 
bacillus  is  an  unfortunate  organism  in  this  respect, 
because  it  cannot  grow  in  any  media,  and  particularly 
when  at  the  same  time  other  organisms  or  microbes 
are  present  in  such  media.  In  such  cases  the  tubercle- 
bacilli  are  soon  killed  by  these  other  organisms. 
Besides,  the  tubercle-bacilli  take  a  long  time  to  start 
in  artificial  media,  and  it  is  very  selective  as  regards 
tlie  nutritive  media. 

The  witne 


901.  At  all  events  you  have  never  had  any  evidence 
that  tubercle-bacilli  do  exist  in  the  external  universe  ? 
— I  will  not  go  further  than  this.  They  grow  in 
the  Brompton  Hospital.  Tubercle-bacilli  have  been 
found  in  the  dust  of  the  rooms.  I  was  told  that  fact 
only  the  other  day. 

902.  You  have  not  yourself  made  any  particular 
observation  in  that  respect  ? — No,  but  I  know  that 
the  sputum  of  phthisical  patients  contains  spores,  and 
when  one  has  been  in  a  large  room  crowded  with 
people,  or  sat  m  a  railway  carriage  or  in  any  confined 
space  full  of  people,  one  sees  a  large  amount  of  matter 
expectorated,  which  must  contain  tubercles  and  a 
good  many  of  their  spores. 

903.  Are  there  any  means  of  detecting  these  spores  ? 
— None  that  I  am  aware  of. 

904.  They  are  not  coloured  ? — No,  I  do  not  say 
that  the  spores  are  coloured  or  not.  I  say  that  there 
is  no  evidence  of  the  iact  either  way. 

905.  As  to  the  question  of  inheritance,  you  are,  of 
course,  aware  that  the  insurance  companies  look  upon 
persons  who  come  from  consumptive  families  with 
great  suspicion  ? — Yes. 

906.  It  may  not  have  been  the  father  or  mother 
who  suffered  from  tuberculosis,  but  the  applicant  may 
have  liad  a  brother  or  sister,  an  uncle,  or  an  aunt,  or, 
perhaps,  a  grandfather  or  grandmother  who  Avas  a 
tuberculous  subject,  in  that  case  can  you  say  whether 
there  Avould  be  a  tendency  to  transmit  the  germs  of 
the  disease  — I  do  not  quite  catch  the  point  of  your 
question. 

907.  Would  a  person  have  an  hereditary  tendency 
toAvards  consumption  Avhose  brother,  or  sister,  or  uncle, 
or  aunt  had  had  it  ? — Could  not  the  germ  be  trans- 
mitted in  that  Avay,  although  the  immediate  parents 
manifested  no  signs  of  tuberculosis? — Yes,  there  may 
have  been  an  uncle  or  aunt  in  whom  it  may  have  been 
developed,  but  in  this  case  also  the  brother  or  sister  of 
that  uncle  or  aunt,  i.e.,  the  father  and  mother  of  the 
person  in  question,  may  also  have  had  latent  tuber- 
cirlosis.  Inherited  AA'eakness  in  this  category  of  cases 
stands  on  all  fours  with  inherited  germs  of  the  disease. 
In  many  cases  the  existence  of  tuberculous  nodules 
has  been  shown  in  one  or  other  organ  without  the 
individual  having  shown  any  signs  of  tuberculosis 
during  life. 

908.  But  having  nodules  of  tuberculosis,  say  in  the 
glands,  Avould  the  pei  son  possessing  them  be  capable 
of  transmitting  tuberculosis  to  the  ofispring,  although 
he  or  she  never  manifested  any  symptom  of  the 
disease  ? — Yes,  I  think  so,  unquestionably. 

909.  And  although  it  came  from  the  glands  ? — 
Yes,  I  do  not  say  that  I  actually  know  it,  but  I  do 
not  deny  the  possibility  of  it. 

910.  Taking  the  case  of  the  Zoological  Gardens,  it 
is  clear  that  the  animals  tiiere  do  not  acquire  these 
tubercles  by  inheritance  ? — No,  they  do  not. 

911.  Then  do  you  think  that  the  places  there  are 
very  probably  infected  ? — Yes. 

912.  {Chairman.)  Do  you  think  that  the  monkey 
house  is  full  of  it  ? — Yes. 

913.  And  therefore  that  human  beings  catch  it  ? — 
Y^es,  they  may  catch  it. 

914.  {Dr.  Payne.)  Is  it  an  inherited  disease  in 
cattle  ? — I  am  not  clear  as  to  the  number  of  calves 
Avbich  live  ^nd  become  adult  cattle  before  showing 
signs  of  tuberculosis,  but  some  calves  undoubtedly 
have  it  from  their  birth.  I  do  not  deny  the  possibility 
of  caltle  contracting  the  disease  in  the  stables  or  shed, 
and  so  on,  but  before  I  form  a  definite  opinion,  I  want 
to  know  the  percentage  of  calves  that  contract  tuber- 
culosis, and  do  not  inherit  it. 

s  withdrew. 


Adjourned  until  Wednesday,  November  i2th,  at  2.30  p.m. 


MINUTES  OF  EVIDENCE. 


53 


EIGHTH  MEETING. 


7,  Whitehall  Place,  S.W.,  Wednesday,  November  12th,  1890. 


PRESENT  : 

The  Right  Hon.  the  LORD  BASING  presiding 

Professor  G.  T.  Brown,  C.B. 
Dr.  G.  Buchanan,  F.li.S. 


Dr.  J.  F.  Payne. 

Mr.  Leopold  Hudson,  Secretary. 


Dr.  J.  Edward  Squire,  M.D.,  London,  M.R.C.P. 

Consumption,  called 

915.  (Chairman:)  Will  you  tell  the  Commission, 
Dr.  Squire,  what  the  position  is  which  you  occupy  ? 

 You  desire  to  know  my  medical  qualilications  and 

the  position  whicli  I  occupy  in  ths  hospital  ? 

916.  Yes  ? — I  am  a  Doctor  of  Medicine  of  the 
University  of  London,  a  Member  of  the  Royal  College 
ot"  Physician,!,  and  one  of  the  physicians  of  the  North 
London  Hospital  for  dmsumption. 

917.  For  how  long  have  you  filled  the  latter 
capacity  ? — For  about  seven  years,  or  nearly  eight. 
I  have  been  one  of  t!ie  physicians  for  in-patients  for 
the  last  three  years,  and  previously,  for  about  five 
years,  I  had  charge  of  the  out-patients. 

818.  Is  the  hosi)ital  generally  fall,  so  far  as  patients 
are  concerned  ? — Yes. 

919.  How  many  bsds  arc  there? — One  physician 
has  about  20  beds  under  his  c]ia,rge.  There  are  tiiree 
physicians,  there  will  be  aliogether  about  60  beds. 

920.  Are  you  the  sole  or  chief  authority  of  the 
hospital  ? — No  ;  I  only  take  my  share.  The  respon- 
sibility is  divided  among  the  three  physicians. 

921.  I  am  only  trying  to  ascertain  the  extent  of 
your  experience  in  connexion  with  the  hospital.  You 
say  that  you  have  20  beds  under  your  charge  ? — Yes. 

922.  What  will  be  the  average  uun^ber  of  patients 
you  are  called  upon  to  deal  wiUi  ? — Perhaps  I  bad 
better  put  it  is  this  way.  I  had,  first  of  all,  five  year.^ 
seeing  out-patients,  with  an  average  attendance  of 
about  GO  patients  a  v/eek,  and  then  three  years  with 
charge  of  in-patients. 

923.  What  you  have  said  is  quite  sufiicient.  What 
I  wanted  was  to  get  an  idea  of  the  extent  of  your 
survey  during  the  last  seven  years  and  more,  in  regard 
to  cases  of  this  character  which  have  come  under 
your  immediate  observation,  an  observation  which 
has  been  very  large  indeed  'i — Yet,  it  has  been  large. 

924.  You  began  your  work,  I  believe,  long  before 
the  period  of  the  discovery  of  the  tubercle-bacillus  ? 
— No  ;  it  was  in  1882  when  the  tubercle-bacillus  was 
discovered,  and  I  did  not  begin  my  work  at  the 
hospital  until  just  after  that  date. 

925.  You  are  of  course  acquainted  with  all  the 
literature  and  tiie  investigations  which  have  l)een 
made  in  conuexion  with  tuberculosis  and  tubercle- 
bacilli  ? — Yes. 

926.  May  1  ask  you  if  your  experience  confirms 
the  theory  thai  tuberculosis  is  a  disease  communicable 
from  man  to  man  in  the  same  way  as  typhoid  by 
means  of  a  germ  ? — Yes,  My  experience  confirms, 
first  of  all,  the  statement  that  the  bacillus  is  the 
necessary  factor  in  the  causation  of  the  disease,  and 
that  the  disease  may  be  communicable  from  person 
to  person,  from  person  to  animal,  and  from  animal 
to  animal.  It  is  apparently  communicable  also  from 
animal  to  man.  I  do  not  say  that  from  my  own 
experience,  as  I  only  speak  with  authority  as  to  the 
communication  of  the  disease  from  person  to  person  ; 
but  from  the  knowledge  I  have  acquired  of  the 
subject,  I  should  also  say  that  it  is  capable  of  being 
communicated  from  animal  to  man.    The  literature 
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upon  the  subject  affords,  I  think,  sufficient  evidence 
that  it  is  communicable  from  animal  to  animal  and 
from  animal  to  man. 

927.  Do  you  go  as  far  as  to  say  that  since  the 
discovery  of  the  peculiar  character  of  tuberculosis 
there  can  be  no  cause  for  what  we  call  consumption 
except  through  the  agency  of  an  infection  of  this 
sort? — You  mean  tubercular  consumption  ? 

923.  Yes? — Then  I  should  certainly  say  so.  I 
should  say  that  there  can  be  no  case,  except  from 
infection  by  the  tuhercle-bucillus. 

929.  That  is  to  say,  that  a  human  being  catches 
tuberculosis  as  he  would  catch  typhoid  fever  ? — Yes, 
I  should  say  that  the  cause  of  the  infection  is  something 
of  that  kind,  but  that  the  mode  of  infection  is  diflTerent. 
It  is  the  same  only  in  this  respect.  In  both  cases  you 
have  an  infective  particle  that  must  find  entrance  into 
the  system  before  disease  can  result ;  but  the  difference 
between  the  two  is  in  the  mode  in  which  the  infection 
gains  access  into  the  body.  What  I  mean  is,  that 
the  mode  of  access  in  the  infection  of  typhoid  fever 
is  not  the  same  mode  of  access  as  in  the  infection 
of  tuberculosis.  The  two  are  similar  to  the  extent 
that  both  are  due  to  the  fact  that  an  infective  particle 
must  find  access  into  a  healthy  body  before  the  body 
itself  becomes  diseased.  To  that  extent  there  is  a 
similarity  between  the  two. 

930.  Will  you  kindly  explain  what  you  mean 
when  you  say  that  the  mode  of  infection  is  different, 
because  we  know  that  typhoid  fever  may  be  con- 
tracted by  eating,  drinking,  or  by  inhalation.  What 
other  modes  are  there  by  which  consumption  can  be 
contracted  ? — We  are  getting  a  little  away  from  tuber- 
culosis, I  think.  I  should  say  that  in  the  case  of 
typhoid  fever  the  germ  would  hardly  go  from  one 
person  to  another  direct  from  eating  and  .drinking. 
As  a  genera]  rule,  the  germ  would  be  passed  through 
by  evacuations.  It  is  necessary  that  it  should  undergo 
some  development  before  it  gets  into  the  water,  or 
the  milk,  or  whatever  it  may  be,  and  is  then  developed 
in  another  person. 

931.  Still,  the  way  by  which  it  gets  into  the  person 
infected  must  be  similar  in  the  case  of  tuberculosis  to 
the  process  of  infection  in  typhoid  fever  ? — Yes,  it  is 
similar. 

932.  It  is,  I  suppose,  either  by  inhalation  or  by 
ingestion— eating  and  drinking  ? — Yes. 

933.  You  lay  down  as  an  absolute  proposition  that 
tuberculosis  or  consumption  is  the  same  disease  in 
animals  as  in  man  ? — Yes. 

934.  And  that  it  is  communicated  in  the  same  way, 
by  infection  ? — Yes. 

935.  What  do  you  say  in  regard  to  an  hereditary 
predisposition  to  contract  the  disease  ? — Hereditary 
predisposition  depends  chiefly  on  inherited  weakness 
of  the  general  constitution,  which  allows  the  infective 
particle  —  the  tubercle-bacillus  —  which  has  gained 
entiMuce  into  the  body  to  find  suitable  food  for  it  to 
develop,  and  a  suitable  condition  of  the  tissues  to 
permit  of  its  settling  down  and  j^rowing.  But  inheritiid 

G  3 


Dr.  J.  E. 
Squire,  M.L 
Lond., 
M.R.C.P. 


54 


BOYAL  COMMISSION  ON  TUBERCULOSIS  : 


Dr.  J.  E.  predisposition  does  not  go  further  than  that.  It  cer- 
juire,  M.D.,  tainly  makes  a  person,  in  consequence  of  some  general 
'  ;i/'d"^"p  lowness  of  health,  more  liable  to  succumb  to  an  attack 
MM.C.P.  ^£  infection  and  to  develop  the  infection,  but  an 
2  Nov.  1890.  inherited  predisposition  would  not  alone  give  tubercle 
jj—   to  any  person. 

^'  936.  You  lay  that  down  as  a  general  maxim  and 

proposition  ? — Yes,  that  is  certainly  my  oavu  opinion. 

937.  Then  however  weakly  a  child  or  young  person 
may  be  he  would  never  get  the  infection  if  he  did  not 
get  it  in  this  way  ? — That  is  my  opinion.  There  is 
just  one  possible  exception,  namely,  that  it  may  have 
been  found  existing  in  the  fostus  before  birth.  It 
has  been  found  that  even  the  foetus  of  an  animal 
as  well  as  of  a  human  being  has  been  infected  before 
birth  with  tubercle-bacillus.  But  in  that  case 
you  do  not  get  inherited  predisposition ;  you  get  the 
inherited  disease  itself. 

938.  The  infection  existing  already  in  the  body  ? — 
Yes,  but  a  predisposition  to  contract  the  disease  will 
not  give  the  disease  itself  without  the  admission  of  the 
infective  particle  into  the  body. 

939.  You  are  aware  that  the  managers  of  life 
insurance  companies  are  very  reluctant  to  accept 
proposals  from  persons  whose  relations  or  ancestors 
have  died  of  consumption  ? — Yes. 

940.  Although  they  may  have  some  reason  for 
taking  that  course,  you  do  not  regard  it  as  a  necessary 
consequence  that,  apart  from  absolute  infection,  they 
would  contract  the  disease  of  tuberculosis  ? — No,  I  do 
not  look  upon  it  as  a  thing  that  would  necessarily 
befall  them  in  the  absence  of  infection  ;  but  I  think 
that  the  course  taken  by  the  insurance  companies  is 
perfectly  correct,  for  this  reason,  that  such  persons 
being  the  children  of  unhealthy  parents  would  be 
likely  to  be  persons  of  a  lower  vitality  than  others 
who  came  of  a  healthier  stock,  and  would  therefore 
be  more  liable  to  contract  tuberculosis  ;  the  more  so, 
from  the  very  fact  that  they  were  living  among  persons 
who  were  already  infected  by  the  tubercle-bacillus. 

941.  The  reluctance  I  speak  of  on  the  part  of  life 
insurance  companies  to  accept  proposals  from  persons 
of  this  character,  relates  not  only  to  the  parents  but 
to  collateral  relations,  such  as  brothers  and  sisters, 
uncles  and  aunts,  the  parents  themselves  being  ap- 
parently healthy  ? — In  that  case  I  think  the  weakness 
alone  is  inherited,  and  if  these  persons  were  placed 
under  favourable  conditions,  I  do  not  see  the  slightest 
reason  why  they  should  become  tubercular. 

942.  I  understand  you  to  say  that  tuberculosis  is 
pre-eminently  communicable  ?— Yes. 

943.  Communicable  from  man  to  man  ? — Yes. 

944.  And  apparently  from  animal  to  man  ? — Yes. 

945.  The  reason  why  I  wish  you  to  give  to  the 
Commission  a  statistical  account  of  your  experience, 
which  must  be  very  large,  is  that  I  may  base  upon  it 
this  question  :  In  your  lengthened  experience,  having 
had  hundreds  of  cases  brought  under  your  notice, 
have  you  ever  heard  or  known  of  cases  in  which 
tuberculosis  was  probably  contracted  from  the  eating 
of  meat,  or  the  drinking  of  milk,  from  an  animal 
more  or  less  infected  by  the  same  disease  ? — I  am 
afraid  that  I  am  unable  to  mention  any  definite  case 
in  which  it  was  possible  to  say  at  once  that  that  was 
the  cause.  The  chief  reason  being  that  in  London 
especially,  and  in  all  large  towns,  people  may  be 
subiected  to  the  possibility  of  contracting  infection 
from  eating  meat  or  drinking  milk  ;  but  at  the  same 
time  they  would  also  be  liable  to  infection  from  in- 
halation, and  it  would  be  diflScult  to  put  either  cause 
aside,  and  say  that  it  could  not  possibly  have  operated 
in  producing  the  infection. 

946.  It  is  our  duty  to  ascertain  what  risk,  if  any, 
there  is  in  the  eating  of  meat  or  drinking  of  milk  from 
a  tuberculous  animal.  So  far  as  your  experience  goes, 
no  instance  has  been  brought  under  your  notice  which 
enables  you  to  say  that  there  has  been  a  case  so 
decided  as  apparently  to  affect  the  wholesonieness  of 
the  meat  offered  to  the  people  for  consumption  ? — 
Just  so,  bat  in  the  answer  I  gave  I  was  alluding  more 
particularly  to  the  effect  upon  children.    In  them,  as 


a  rule,  one  finds  the  first  signs  of  tuberculosis  in  the 
intestines,  or  in  the  glands  of  the  abdomen,  I  mean 
the  first  glands  that  are  passed  by  the  fluids  from  the 
stomach  going  up  to  the  blood  stream. 

947.  What  we  call  mesenteric  disease  ? — Yes,  one 
form  of  it ;  it  is  more  frequently  the  case  in  children 
than  in  grown  up  people.  In  the  first  years  of  life 
children  are  almost  exclusively  nourislied  on  milk,  and 
where  the  mother  is  tuberculous  bsrself,  and  nurses  her 
own  child,  there  is  a  risk  in  such  cases  of  infection  from 
the  mother's  milk.  It  is  well  known  that,  as  a  matter 
of  fact,  we  generally  ask  a  mother  who  is  suffering 
from  tuberculosis  not  to  nurse  her  own  child,  on 
account  of  this  risk.  Then  again,  in  regard  to  children 
who  are  hand  fed,  this  mesenteric  disease  is  very 
common,  and  one  supposes  that  it  is  due  to  the  milk 
they  take,  although  they  do  not  get  it  from  the 
mother.  The  reasons  for  drawing  these  conclusions 
are,  first  of  all,  that  the  result  of  examination  has 
shown  that  tubercle-bacilli  were  present  in  the  milk 
of  the  mother ;  secondly,  that  the  infection  of  that 
milk  in  animals  would  produce  tuberculosis  ;  and, 
thirdly,  that  animals  fed  on  such  milk  have  become 
tuberculous,  first  of  all,  in  the  intestines,  and  then  in 
the  mesenteric  glands.  Later  on,  the  infection  ha,s 
become  generalised.  That  is  the  account  which  has 
been  given  of  the  effect  of  feeding  upon  milk  so 
infected.  The  tubercle  is  formed  in  the  intestines 
and  the  mesenteric  glands,  and  then  general  tuber- 
culosis sets  in.  But  in  the  case  of  persons  Avho 
contract  the  disease  from  being  exposed  to  infection  by 
the  air,  it  will  be  found  that  the  lungs  are  the  first 
organs  attacked,  and  not  the  intestines  and  mesenteric 
glands.  If  these  become  infected  at  all,  the  infection 
manifests  itself  at  a  much  later  stage,  and  the  suppo- 
sition is,  that  when  it  does  manifest  itself  later  on, 
it  may  be  due  to  the  swallowing  of  infective  matter 
(sputa)  which  in  that  way  infects  the  intestines  as 
a  new  infection  altogether.  In  other  words,  those  who 
have  paid  attention  to  the  subject  think  that  the  point 
of  tlie  infection  may  be  determined  by  the  seat  of  the 
first  tubercular  deposit.  If  it  is  in  the  intestines  and 
the  mesenteric  glands,  the  presumption  is  that  it 
reached  the  system  through  tlie  intestinal  canal. 

948.  I  believe  it  is  the  fact,  that  an  immense 
number  of  children  are  subject  to  mesenteric  disease  ? 
— Yes,  and  in  a  large  number  this  is  tubercular.    .  / 

949.  And  you  think  that  a  certain  proportion  con- 
tract it  from  the  mother  ? — -Yes  ;  a  large  proportion, 
in  my  opinion,  contract  it  from  taking  the  mothers' 
milk. 

950.  But  you  say  that  if  the  mothers  were  healthy, 
they  could  not  contract  it  from  taking  the  mothers' 
milk  ? — No ;  if  you  had  a  mother  who  was  not  tuber- 
culous, who  had  never  been  infected  with  the  tubercle- 
bacillus,  who  had  nourished  her  child,  and  whose 
child  had  never  had  any  other  food  than  the  mother's 
milk,  it  is  hardly  conceivable  that  the  child  should 
get  the  mesenteric  disease. 

951.  Very  well ;  let  us  put  aside  the  case  of  in- 
fection from  the  mother ;  are  there  not  an  immense 
number  of  children  who  die  from  this  disease  ? — Yes. 

952.  Does  the  disease  affect  more  the  children  of 
the  poor  than  the  children  of  the  rich  ? — I  think  it 
affects  more  the  children  of  the  poor.  I  may,  how- 
ever, have  drawn  that  conclusion  from  the  fact  that 
my  experience  has  been  gained  principally  from  the 
children  which  come  into  the  hospital. 

953.  You  are  referring  to  children  who  are  not 
nourished  as  they  ought  to  be.  Is  it  not  a  matter  of 
common  complaint  that  the  unhealthiness  of  young 
children  and  the  risks  they  run  are  brought  about  by 
feeding  on  unnatural  food  and  not  on  milk  ? — Feeding 
on  unnatural  food  would  not  introduce  tuberculosis 
into  the  intestines,  but  you  would  have  a  different 
kind  of  disease  which  may  be  called  popularly 
consumption  of  the  bowels.  It  is  a  popular  expression, 
which  signifies  a  wasting  disease. 

954.  Nothing,  I  take  it,  shakes  3'our  conviction 
that  tuberculosis,  as  a  disease,  is  communicable  in 
the  way  you  have  described  ? — No. 


,  MINUTES  OP  EVIDENCE. 


955.  And  tbat  all  the  consumption  we  know  of  is 
contracted  in  this  way  ? — That  is  my  belief. 

956.  But  still  you  cannot  point  to  any  cases,  in 
connexion  with  which  yom-  suspicion  has  been 
aroused  or  which  have  enabled  you  to  conjecture  that, 
as  a  matter  of  fact,  so-and-so  contracted  the  disease 
from  eating  meat  or  drinking  milk,  as  the  case  might 
be,  which  c&,ii!e  from  an  animal  infected  with  tuber- 
culosis ? — I  can  call  to  mind  cases  where  I  have  no 
hesitation  in  saying  that  the  child  contracted  the 
disease  through  being  fed  by  a  tuberculous  mother, 
that  is  to  say,  from  the  mother's  milk,  but  I  have 
known  cases  also  where  a  child  has  been  infected  who 
has  been  fed  upon  cows'  milk.  I  had  no  means  of 
examining  the  cows  from  which  the  milk  came  or  of 
testing  the  milk  itself.  At  the  same  time,  I  have  had 
strong  suspicions  that  the  animals  from  which  it  was 
drawn  were  tuberculous. 

957.  Will  you  take  the  case  of  the  adults  in  the 
hospital  with  which  you  are  connected,  and  of  whom 
you  have  seen  so  many.  Are  the  symptoms  you  have 
described  those  in  certain  cases  of  persons  who  were 
healthy  and  well-conditioned,  but  who  suddenly 
broke  down  as  it  were  from  inhahng  poison  ? — Yes, 
I  have  seen  many  cases  of  that  kind,  and  in  the 
majority  of  them,  the  persons  attaclced  have  un- 
doubtedly been  persons  who  were  living  under  certain 
conditions  which  tended  to  weaken  the  resisting 
power  of  certain  organs.  For  instance,  there  are 
people  who  have  been  engaged  in  particular  industrial 
occupations  which  have  compelled  them  to  inhale  a 
large  amount  of  dust.  The  lungs  of  such  persons 
have  become  liable  to  a  sort  of  chronic  lowness  of 
vitality,  and  they  have  been  rendered  more  liable  to 
be  infected  by  a  certain  class  of  diseases.  So  also  in 
the  case  of  a  nurse.  Perhaps  I  may  be  allowed  to 
give  an  example.  It  is  a  case  which  happened  under 
my  own  observation.  A  short  time  ago,  a  nurse  who 
came  of  a  very  healthy  stock,  and  who  had  no 
previous  taint  of  tuberculosis,  was  nursing  in  a 
hospital  for  consumption,  when  she  contracted  a 
bronchial  complaint,  the  result  of  a  slight  cold ; 
before  she  had  completely  recovered  from  her  cough 
she  was  put  to  nurse  a  case  which  required  special 
attention.  Some  three  months  afterwards,  while  still 
nursing  in  the  hospital  for  consumption,  she  exhibited 
signs  of  infection  by  tuberculosis.  The  disease  made 
rapid  progress,  and  eventually  proved  fatal  in  about 
six  or  eight  months.  It  all  arose  from  an  attack  of 
bronchitis  in  the  first  instance,  which  rendered  her 
lungs  liable  to  receive  the  infection. 

958.  Do  you  know  of  any  healthy  people,  or  have  you 
ever  heard  of  any,  who  have  become  consumptive  in 
consequence  of  partaking  of  beef  or  some  other  substance 
which  has  contained  the  germ  of  the  disease  7 — No, 
I  do  not  think  that  a  healthy  person  without  a  pre- 
disposition to  contract  the  disease  would  become 
infected.  A  person  in  good  health  is  not  likely  to  be 
infected,  either  by  germs  in  the  air  or  contained  in 
the  milk  he  may  drink,  or  the  meat  he  may  eat, 
because,  I  believe,  the  tissues  themselves  have  power 
in  such  a  case  to  protect  an  individual,  or,  at  any  rate, 
to  dispose  of  the  germs.  It  becomes  a  fight,  as  it 
were,  between  the  healthy  tissues  and  these  germs. 

959.  That  seems  to  be  a  very  interesting  statement 
of  your  opinion,  but  how  far  would  you  alloAV  it  to 
influence  your  action  in  permitting  the  use  of  flesh 
or  milk  of  a  doubtful  character,  as  articles  of  food  ? 
I  understood  you  to  say  that  it  is  only  a  case  of 
suspicion  that  people  may  contract  tuberculosis  in  this 
way.  You  say  that  the  majority  of  healthy  people 
would  not  be  so  liable  to  contract  the  infection  from 
meat  or  milk  as  from  the  air,  that  they  would  inhale 
it  rather  than  contract  it  by  eating  tuberculous  food. 
That  being  so,  you  reduce  the  importance  or  urgency 
of  restrictive  regulations  as  to  the  use  of  meat  which 
may  be  exposed  for  sale  to  an  appreciable  point  ? — 
what  I  mean  to  say  is,  that  if  proper  care  is  taken  of 
the  health  of  the  people,  you  might  very  well  omit 
compulsory  restrictions  and  leave  healthy  people  to 
look  after  themselves.    But  it  must  not  be  forgotten 


that  all  people  are  not  naturally  healthy,  that  there       Dr.  J.  fl  i 
are  many  who  are  depressed  in  health  who  may  have    Squire,  m\1 
inherited  weak  constitutions,  which  have  a  tendency  to  7i/'d"'^"'J 
render  them  liable  to  contract  disease.    It  seems  to  "^"n 
me,  therefore,  that  their  case  must  be  taken  into    i2Nov.  laj  j 

consideration  as  well  as  that  of  persons  who   are  — —  

healthy  and  robust.   While  I  believe  that  a  healthy  man  : 

might  eat  tuberculous  meat,  or  drink  tuberculous  milk, 

without  suffering  from  it  in  the  least  degree,  I  cannot 

ignore  the  fact  that  healthy  men  do  not  constitute,  by 

any  means,  the  whole  of  the  population.    In  saying 

this,  I  wish  to  add  that  I  am  speaking  without  any 

absolute  data  to  go  upon.    I  have  had  no  proof,  so 

far,  that  the  eating  of  tuberculous  meat,  or  the 

drinking  of  tuberculous  milk,  has  been  absolutely 

dangerous.     No    such   case  has   come   under  my 

observation  in  the  hospital,  and,  therefore,  I  am  not 

able  to  confirm  my  opinion  by  the  actual  result  of 

experiments. 

960.  I  understand  you  to  lay  down  the  theory  that 
the  danger  from  milk  would  be  far  greater  than  any 

risk  from  eating  tuberculous  flesh  ? — Yes,  I  should  I 
certainly  think  so,  I 

961.  And,  therefore,  if  anything  is  done  to  protect 
the  public  at  large,  the  first  thing  to  do  would  be  to 
look  after  the  milk  ? — Yes ;  and  then  we  come  to 
another  point.    It  appears  that  milk  can,  in  a  large 

number  of  instances,  be  rendered  entirely  or  practi-  | 
cally  safe  by  boiling ;  yet,  on  the  other  hand,  there  ! 
have  been  instances  in  which  the  boiling  of  milk  has 
not  got  rid  of  the  tubercle-bacillus. 

962.  Are  there  any  recorded    instances  to  that 

effect  ? — Yes.   Dr.  Klebs  infected  two  animals  with  ' 
milk  which  had  been  previously  boiled,  having  pre-  | 
viously  ascertained  that  the  milk  was  tuberculous  by 
infecting  animals  with  it  when  in  an  unboiled  state.  j 
The  unboiled  milk  produced  infection,  and  Dr.  Klebs  I 
then,  in  two  instances,  injected  milk  which  had  been 
boiled.   In  both  cases  tuberculosis  was  produced.  In 
Gerlach's  experiment  1 5  animals  were  fed  upon  cooked 
tuberculous  matter,  and  out  of  the  15,  10  became 
infected,  so  that,  iu  a  majority  of  cases,  it  would  not 
appear  that  the  cooking  of  meat  capable  of  conveying 
infection  would  render  it  safe.     Of  course,  in  the 
cooking  of  meat,  the  internal  part  of  the  flesh  never 
gets  raised  to  a  very  high  temperature  ;  consequently,  j 
as  I  have  said,  it  is  possible  for  meat  to  remain  'i 
infective  even  after  it  has  been  cooked.  i 

963.  You  believe  that  it  is  possible,  then,  to  con-  i 
tract  infection  by  eating  tuberculous  meat  ? — Yes,  I 

believe  that  is  so. 

964.  Is  that  an  opinion  which  has  arisen  since  the 
discovery  of  the  tubercle-bacillus  within  the  last 
10  years  ? — I  cannot  say  that. 

965.  It  has  only  become  prevalent  within  the  last 
10  years;  before  then,  I  believe,  the  tubercle-bacillus 
was  unknown.  Is  not  that  so  ? — The  possibility  of 
infection  by  tubercle  was  believed  in  by  a  large 
number  before  it  was  proved  to  be  due  to  a  germ. 
But  the  discovery  of  the  bacillus  led  one  to  draw  an 
analogy  between  tuberculosis  and  such  diseases  as 
enteric  fever  and  some  other  diseases  of  which  these 
germs  were  found  to  be  the  cause,  such  as  anthrax 
and  relapsing  fever.  The  analogy  was  drawn,  and 
the  conclusion  arrived  at  was  that  it  must  be  an 
infectious  disease,  and  communicable,  that  is  to  say, 
that  you  must  first  get  the  germ  before  you  can  have 
the  disease.  It  was  certainly  imagined  that  the 
disease  was  communicable  long  before  the  germ  was 
thought  of. 

966.  It  was  thought,  I  suspose,  that  one  person 
might  contract  the  disease  by  breathing  the  breath 
of  another  p(;rson  ? — Yes. 

967.  In  the  way  that  other  contagious  diseases  are 
supposed  to  be  contracted  and  spread  ? — Yes,  that  is 
the  general  opinion. 

968.  But  now  the  thing  is  much  more  specific,  and 
is  better  understood  ? — Yes,  [  think  there  is  a  general 
understanding  on  the  point.  Gerlach,  in  1870,  pro- 
duced tubercles  in  an  animal  by  feeding  it  with  milk 
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pr.  J.  E.  from  tuberculous  cows.  He  published  his  obser- 
(juirt,M.D.,  vatious  in  October  1870,  so  that  was  certainly 
Lond.,  YO  years  before  the  tubercle-bacillus  was  found  at  all , 
iM.R.C.P.  J  believe  it  is  the  fact  that  experiments  were  made 
3  N^1890  with  tuberculous  milk  before  it  was  discovered  that 
"  ■   the  infection  might  be  due  to  the  entrance  into  the 

system  of  germs.    Of  course  the  milk  used  in  carrying 
out  the  experiments  was  known  to  be  infected  with 
tuberculous  matter.    It  will  therefore  be  seeu  that 
I  the  question  was  not  one  only  of  the  inhalation  of  the 

tubercle-bacilli,  but  that  experiments  were  made  in 
the  direction  of  infecting  animals  by  feeding  them 
upon  tuberculous  food. 

969.  Then  we  do  not  know  whether  the  stringent 
I!  regulations  now  enforced  in  Denmark  and  in  parts  of 

li!  Germany  in  regard  to  the  sale  of  meat  and  milk  have 

'jl  brought  about  a  diminution  of  disease,  even  in  the 

l»  event  of  the  state  of  the  public  health  having  shown 

an   improvement?  —  I  have  no   means  that  would 
enable  me  to  say  that. 
1;  970.  But  you  would  certainly  expect,  would  you 

f  not,  that  if  the  eating  of  tuberculous  meat  and  the 

if  drinking  of  tuberculous  milk  constituted  a  widespread 

I  source  of  consumption  among  human  beings,  that  a 

:^  few  years  of  stringent  regulations   would  show  a 

perceptible  improvement  in  the  health  of  the  people  ? 

 I  should  expect  the  improvement  to  be  shown 

rather  in  an  improvement  in  the  health  of  the  younger 
people.  So  far  as  I  am  able  to  form  an  opinion  on 
the  subject,  1  should  say  that  the  risk  of  infection 
from  the  eating  of  tuberculous  meat  and  the  drinking 
of  tuberculous  milk  is  far  less  than  the  risk  of 
infection  from  the  tubercle-bacilli  in  the  air ;  so  that 
if  you  v/ere  entirely  to  prohibit  and  cut  ofE  the  use 
of  'tubei'culous  food,  still  a  very  large  proportion  of 
the  persons  who  now  have  phthisis  would  still  con- 
tract consumption  by  what  they  inhale  from  the  air. 

971.  {Dr.  Buchanan.)  You  "spoke  of  the  observa^ 
tions  made  by  Dr.  Klebs  as  well  as  those  of  Dr. 
Gerlach  ? — Yes. 

972.  I  believe  they  also  date  from  about  the  same 
period  as  those  of  Dr.  Gerlach  ?— Yes ;  they  were 
about  two  or  three  years  later.  Those  of  Dr.  Klebs 
were  made  in  1870,  and  those  of  Dr.  Gerlach  in 
1873  or  1874. 

973.  Klebs  had  not  at  that  time  made  any  obser- 
vations in  connexion  with  the  tubercle-bacillus,  or 
expressed  any  view  as  to  the  vitality  of  micro- 
organisms before  and  after  boiling  ?— No,  certainly 
not;  and  for  this  reason,  that  this  particular  form  of 
micro-organism  had  not  yet  been  fully  discovered. 

974.  I  believe  you  are  able  to  give  us  some  facts  in 
relation  to  animals  kept  under  artificial  conditions 
in  the  Zoological  Gardens  and  elsewhere  as  contrasted 
with  wild  animals.  Will  you  tell  us  what  your 
experience  has  been  ?— In  offering  an  opinion,  I  shall 
of  course  have  to  rely,  not  only  upon  my  own  ex- 
perience, but  upon  the  experience  of  others.  Dr.  Crisp, 
in  the  Pathological  Society's  transactions,  says  that 
he  found  tuberculosis  in  over  100  specimens  of  verte- 
brate animals,  including  mammalia,  birds,  and  reptiles, 
but  that  he  never  found  it  in  animals  in  a  wild 
state,  though  sometimes  in  wild  animals  kept  in  the 
Zoological  Gardens.  I  believe  it  is  an  undoubted 
fact  that  tuberculosis  has  never  been  found  in  wild 
animals. 

975.  {Chairman.')  Y'ou  do  not  include  cows  in  that 
category? — No  ;  milch  cows  certainly  cannot  be 
included,  because  they  are  kept  iu  stalls  or  sheds,  and 
it  is  an  interesting  fact  that  there  are  two  classes  of 
animals  kept  exclusively  for  use  as  human  food — 
cows  and  sheep — which  suffer  to  a  very  different  extent 
from  tuberculosis.  Sheep  roam  about  in  perfect  free- 
dom, whereas  cows  are  brought  together  in  sheds  and 
stalls  for  milking  purposes,  and  are  frequently  found 
to  be  infected  by  tuberculous  matter.  Sheep,  which 
are  generally  left  to  roam  about  on  the  hillside  and 
in  the  fields,  are  rarely  infected  with  tubercle. 

976.  Do  you  think  that  that  consideration  may 
explain  the  difference  in  the  frequency  of  tubercle  in 
catde,  and  tubercle  in  sheep,  when  they  are  taken  to 


the  slaughter-house  ? — I  think  that  it  is  quite  sufficient 
to  explain  it. 

977.  Do  you  think  that  if  cows  and  sheep  were 
pastured  together  during  their  whole  time  of  life, 
when  they  were  orought  to  the  slaughter-house  they 
would  be  found  to  be  equally  tuberculous  ? —Yes,  I 
think  it  is  very  likely.  If  the  sheep  were  confined  iu 
the  same  way  that  the  cows  are,  in  close  sheds  and 
stables,  the  tuberculosis  when  once  started  would 
spread  with  as  much  rapidity  as  it  does  now  among 
cows.  On  the  other  hand,  in  the  case  of  cows  I 
believe  that  if  you  took  a  herd  quite  free  from  disease, 
and  kept  the  animals  under  the  conditions  in  which 
sheep  are  generally  kept,  namely,  in  the  open,  they 
would  very  rarely  become  tuberculous.  I  look  upon 
the  close  confinement  in  sheds,  stalls,  and  stables  as 
one  of  the  great  factors  in  the  transmission  of  the 
germ  from  one  animal  to  another. 

978.  ( Chairman.)  Confining  them  together  ia 
sheds  and  stalls  is,  you  think,  one  great  reason  why 
cows  catch  the  disease  from  each  other  ? — Y''es. 

979.  The  infection  is  transmitted  from  one  to  the 
other  ? — Y^es. 

980.  Then  is  it  your  hypothesis  that  no  cow  would 
catch  the  infection  unless  some  other  animal  which 
already  had  it  gave  it ;  v/ould  no  animal  get  it  unless 
others  had  it? — No;  that  is  entirely  the  point.  They 
might  catch  it  from  the  man  who  attended  upon 
them  ;  but  I  think  it  highly  improbable,  in  the  case  of 
herds  kept  altogether  in  the  open,  that  one  animal 
Avould  transmit  the  infection  to  another. 

981.  {^Dr.  Buchanan.)  Is  it  a  fact  that  cattle  pas- 
tured on  the  hillside,  as  sheep  are,  pastured  do  not 
become  tuberculous  ? — I  am  afraid  that  I  cannot  j^ive 
you  any  facts  upon  that  point;  but  I  believe  it  is  ti 
well-recognised  fact  that  it  is  the  cattle  which  are 
most  closely  confined  that  are  the  most  frequently 
infected  with  tuberculosis. 

982.  Then  if  you  were  to  make  expenments  with 
cattle  and  with  sheep  in  the  way  of  inoculation,  would 
there  be  any  noticeable  difference  between  the  two  ? 
— WouUl  there  be  any  difference  in  the  one  case 
and  in  the  other  in  the  liability  of  the  cow  or  the 
sheep  to  become  tuberculous  ? — T  am  afraid  that  I 
cannot  answer  that  question  with  any  authority. 

983.  You  were  speaking  just  now  of  wild  animals 
in  durance  and  of  their  liability  to  become  infected 
-with  tuberculosis.  Is  the  quality  of  the  food  of  much 
importance  as  a  factor  ?  Do  the  carnivorous  animals 
suffer  more  than  the  omnivorous  ? — I  believe  that  the 
lierbivora  suffer  in  a  larger  proportion  than  the  car- 
nivora ;  from  which  fact,  I  draw  the  deduction  that  the 
disease  is  more  liable  to  infect  animals  through  the  air 
than  through  the  food  they  eat.  In  other  words,  even 
in  regard  to  wild  animals  kept  in  confinement  and 
supplied  with  food  which  must  frequently  be  largely 
infected  with  tubercle-bacilli,  they  do  not  in  the 
case  of  carnivorous  animals  contract  the  disease  as 
readily  as  herbivorous  animals.  I  deduce  from  this 
fact  that  they  become  infected  more  through  the  air 
they  inhale  than  through  the  meat  they  feed  upon, 
and  that  consequently  tubercle-bacilli  in  the  air  are 
more  likely  to  infect  people  than  the  food  the^r  eat. 

984.  {Chairman.)  Then  I  take  it  that  you  agree 
with  a  previous  witness  that  we  need  not  feel  much 
alarm  as  to  the  chickens  and  fowls  we  eat  ? — I  confess 
that  I  am  not  very  much  alarmed  myself  in  regard  to 
the  possibility  of  contracting  infection  from  drinking 
tuberculous  milk  or  eating  tuberculous  meat.  At  the 
same  time,  I  think  it  would  be  well  to  have  the  facts 
thoroughly  examined  in  order  to  see  whether  any- 
thing can  be  done.  My  own  opinion  is,  however, 
that  a  great  deal  more  might  be  done  by  preventing 
infection  in  the  air,  and  by  getting  rid  of  the  evil  of 
overcrowding. 

985.  {Prof.  Brown.)  There  are  only  one  or  two 
questions  I  should  like  to  ask  you.  Dr.  Squire.  It 
was  stated  in  1888,  in  the  medical  journals,  that 
Dr.  Latham,  in  giving  the  Harveian  oration  before 
the  Royal  College  of  Physicians,  asserted  that  con- 
sumption had  decreased  in  a  quarter  of  a  century  by 
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20  pet-  ceut.  Is  that  a  icatfei-  wliifli  has  attracted 
your  attention  ? — Oh,  yes.  The  amount  of  consump- 
tioD  has  very  much  decrease'!  v/itbin  the  last  quarter 
of  a  century.  It  has  decreased  very  much  indeed 
in  recent  years,  and  I  tliink  the  decrease  is  due 
largely  to  the  increased  hygienic  conditions  of  the 
work  in  which  the  people  are  employed.  For  inslance, 
in  tiie  knife-grinding  establishments,  and  the  wool- 
sorting  places,  and  in  most  of  the  occupations  in  which 
dust  is  thrown  off,  means  have  been  taken  to  drive 
away  the  dust  from  the  work-rooms  instead  of  letting 
it  remain  in  the  air  and  find  its  way  into  the  lungs  of 
those  employed.  In  that  way  a  predisposition  to 
take  the  disease  has  been  prevented.  There  has  also 
been  a  marked  decrease  in  the  overcrowding  of  the 
people  in  their  habitations.  Some  of  the  apparent 
decrease  may  be  due  to  more  exact  registration. 

086.  Can  the  same  thing  be  said  in  regard  lo 
cattle  ;  that  is  to  say,  can  it  be  fisserted  that  tuber- 
culosis has  decreased  or  is  the  contrary  the  fact  ? — I 
am  not  able  to  say  of  my  own  knowledge.  I  only 
know  that  one  hears  a  good  deal  more  now  about 
tuberculosis  in  cattle  than  one  did  formerly.  There 
may  be  a  less  amount  of  it,  but  thai,  it  is  a  matter 
which  has  become  a  little  more  prominent.  However, 
I  know  very  little  about  it  of  my  own  knowledge. 

987.  If  you  were  told,  as  I  may  venture  to  tell  you, 
that  consumption  or  tuberculosis  among  what  may  be 
called  shed  animals — the  animals  you  have  spoken  of 
as  being  more  likely-  to  transmit  the  disease  i'rom  one  to 
the  other, — has  largely  increased,  as  far  as  my  own 
observation  goei^',  within  the  last  few  years,  would  it 
strengthen  your  suggestion  that  the  risk  to  mankind 
from  the  consumption  of  milk  and  meat  is  compara- 
tively slight? — Tiiat  would  induce  me  to  say  that 
unless  some  means  can  be  found  to  prevent  the 
increase  of  tuberculosis  among  shed  animals,  we  are 
certainly  leading  up  to  a  stage  when  the  risk  I'rom 
eating  flesh  and  drinking  milk  may  become  a  very 
serious  matter. 

988.  But  there  is  one  circumstance  which  you 
admit,  namelj',  that  consumption  in  human  beings  lias 
decreased  concurrently  with  an  apparent  increase  of 
tuberculosis  among  cattle  in  sheds  ? — Yes. 

989.  Does  not  that  circumstance  suggest  that  the 
eating  of  these  cattle — the  ra.ijority  of  which  would 
be  eaten  by  the  poorer  class  of  people,  because  they 
would  be  animals  in  poor  condition  -  can  hardly  have 
had  much  to  do  with  the  development  of  consumption 
in  human  beings  ? — -My  point  is  that  there  is  a  large 
amount  of  infection  in  the  air,  and  that  that  is  by  far 
the  largest  factor  in  the  causation  of  tuberculosis  in 
human  beings. 

990.  But  if  the  disease  has  increased  among  various 
kinds  of  cattle  that  come  into  general  consumption, 
would  it  not  strengthen  the  view  that  the  disease  is 
not  transmitted  to  human  beings,  in  any  large  extent, 
through  the  meat  wliich  they  eat,  or  the  milk  they 
drink?  —  Yes,  it  certainly  strengtiiens  that  view, 
because  the  atnouut  of  consumption  has  Deen  dimi- 
nished, although  the  amount  of  tuberculosis  in  cattle 
has  not  diminished  but  on  the  contrary  has  increased. 
It  would  therefore  appear,  as  the  total  amount  of 
disease  among  human  beings  is  less  than  it  was, 
that  most  of  the  infection  has  been  occasioned 
through  inhaling  air  impregnated  with  the  ftohercle- 
bacillus,  and  that,  as  I  said  before,  the  liygienic  coc- 
dvtions  in  which  the  peoi)le  live  have  been  improved. 

991.  Do  I  understand  you  to  say  that  you  do  not 
think  it  desirable  to  prevent  or  limit  the  consumption 
of  the  tuberculous  products  of  animals  ? — I  should  be 
content  to  try  and  limit  the  causes  of  tuberculosis  in 
the  animals  themselves  by  keeping  down  the  number 
of  animals  kept  in  one  place,  which  at  present  in  all 

The  witness 
Adjourned  until  Monday  Novo 


probability  contract  the  infection  by  being  confined      Dr.  J.  E. 
with  other  cattle  which  already  ha/e  it.    I  do  not   Squire,  M.D., 
know  that  I  can  go  further  ilian  tiiat.    I  sh,.uld  Land., 
certainly  feel  disposed  (o  pay  attention  to  the  condition  M.R.C.P. 
of  the  animals  rather  than  to  any  regulations  with    jo  Nov  1890 
regard  to  the  use  of  their  flesh  as  meat.  "  1  

992.  Would  it  not  be  difficult  to  supply  regulations 
for  the  stalling  of  cattle  ? — I  take  it  that  it  would  be 
quite  possible  to  inspect  the  stalls  for  cattle  in  the  same 
way  that  common  lodging-houses  are  now  inspected, 
and  to  provide  that  only  a  sufilcient  number  of  animals 
are  kept  in  them. 

993.  Are  you  aware  that  there  are  statutory 
powers,  at  this  moment,  to  limit  the  number  of 
animals  confined  in  stalls,  but  that  there  is  no  power 
to  lay  down  regulations  as  to  the  mode  in  which  the 
sheds  and  stalls  shall  be  constructed  ? — No  doubt  it 
is  a  most  important  point,notonly  to  limit  the  number 
of  animals  in  a  stall,  but  to  provide  the  amount  of  air 
in  cubic  feet  which  shall  be  given  to  each.  'J'he  air 
ought  to  be  kept  as  puie  as  possible. 

994.  Do  you  think  that  it  is  more  important  to 
prevent  the  spread  of  disease  among  the  living  animals 
than  to  take  measures  to  prevent  the  transmission  of 
tuberculosis  by  the  consumi)tion  of  diseased  meat  as 
food  by  human  beings  ?— That  is  certainly  my  opinion, 
in  the  small  amount  of  information  I  have  been  able 
to  get  as  to  the  effect  of  the  consumption  of  tuber- 
culous meat. 

995.  {IJ):  Payne?)  There  is  only  one  question. 
Dr.  Squire,  which  I  desire  to  ask.  I  think  you  stated 
that,  in  your  opinion,  many  children  get  tuberculosis 
in  their  infancy  in  consequence  of  drinking  tubercu- 
lous milk  ? — Yes. 

99G.  The  diseases  they  more  commonly  get  when 
they  are  fed  upon  other  food  are  another  class  of 
diseases  ? —  Fe^^. 

997.  Have  you  had  any  experience  which  enables 
you  to  say  that  they  suffer  more  from  tuberculous 
disease  when  they  are  fed  upon  milk  than  when  ihey 
are  fed  upon  other  food  ? — I  think  it  is  impossilile 
to  sa)-  that. 

998.  Why  ?— Owing  to  the  fact  that  you  cannot 
find  a  child  who  does  not  lake  milk  as  a  large  pro- 
portion of  its  food. 

999.  Y'ou  have  no  statistics  upon  the  point?  — 
No  ;  luit  I  ne\er  heard  of  any  child  who  was  brought 
up  without  milk  of  some  kind. 

1000.  Then  it  becomes  impossible  to  draw  a  dis- 
tinction between  milk  as  an  article  of  food,  in  the 
case  of  young  children,  and  food  without  milk  ? — 
Yes,  I  think  it  is  almost  impossible  to  draw  a 
distinction  except  in  this  way.  What  you  may  call 
abdominal  phthisis  is  far  more  common  among 
children  than  it  is  in  adults,  and  children  take  a  large 
amount  of  milk  and  only  a  small  amount  of  meat,  if 
any.  The  contrary  is  tiie  fact  in  regard  to  adults  : 
they  lake  a  much  largei-  quantity  of  meat  than  milk. 
The  inference,  therefore,  is  tiiat  milk  is  a  more 
powerful  agent  than  meat. 

1 001 .  ( Chairman.)  Would  you  say  that  the  gen tlemen 
Avho  have  to  do  with  a  great  hospital  for  coiisumption, 
such  as  Brompton,  would  coincide  with  you  in  your 
view  that  there  is  no  raging  controversy  in  regard  to 
the  injurious  effects  of  eating  tuberculous  meat? — I 
think  so;  tliere  is  no  raging  controversy.  I  may  bo 
more  advanced  than  some  others  in  accepting  the 
tiiherde-havillus  as  the  necessai  y  cause  of  consumption, 
and  in  maintaining  that  you  must  have  the  entrance 
of  the  bacilli  into  the  body  before  you  can  get  the 
disease.  But  beyond  the  fact  that  I  take  the  whole 
of  the  consequences  of  accepting  the  bacillary  theory, 
I  think  the  profession  to  which  I  belong  would  agree 
with  me  generally. 

withdrew. 

niber  21th,  1890,  at  2.30  p.m.. 


64140. 


5$ 


ROYAL  COMMISSION  ON  TUBERQULOSIS  S 


2 


NINTH  MEETING. 


7,  Whitehall  Place,  S,W.,  Monday,  November  ^4th,  1890, 


PRESENT  : 


The  Eight  Hon.  the  LORD  BASING  presiding. 


Dr.  T.  Barlow, 
M.D., 
F.B,C.P. 

24  Nov.  1890. 


pr.  G,  Buchanan,  F.Tx.S, 
Dr.  J.  F.  I'AyNE. 


Professor  J.  B.  Sanderson,  F.R.S. 

Mr.  Leopold  Hudson,  Secretary. 


r>  THOArAS  Barlow  M  D  ,  F.R.C.P.,  Physician  to  University  College  Hospital,  London,  and  to  the  Hospital 
^   •  '  for  Sick  Children,  Great  Ormoncl  Street,  London,  called  in  and  examined. 


1002.  (Chairman)  We  know,  Dr.  Barlow,  your 
repnte  as  a  physician.  Will  you  state,  so  that  it  may 
be  taken  down  by  the  shorthand  writer,  what_  is  the 
position  yon  occupy  ?— I  am  one  of  the  physicians  in 
the  University  College  Hospital  and  I  am  also  physi- 
cian to  the  Llospiiai  for  Sick  Children,  in  Great 
Ormond  Street.  .  , 

1003  How  long  have  you  been  physician  to  the 
Great  Ormond  Street  Hospital  ?— I  have  been  attached 
to  the  hospital  as  assistant  physician  and  physician 

for  the  last  16  years.  .  ,       ^  -.t 

1004  Then  I  may  take  it  for  granted  that  witliin 
that  time  an  immense  number  of  cases  of  tuberculous 
disease  have  passed  under  your  notice  ?— Yes,  a  very 
great  many. 

1005  Can  you  oive  us  any  idea  of  the  number  or 
cases  and  also  of  the  number  of  beds  which  are  under 
your  supervision?-!  do  not  think  I  could  trust 
myself  to  give  you  accurately  the  number  of  cases 
which  have  come  before  me  ;  but  I  may  say  that  1 
have  in  my  ward  21  beds  which  are  always  under  my 
observation.  .     ,     ,      .,  , 

1006.  I  presume  that  what  passes  in  the  hospital 
generally  is  more  or  less  under  your  observation  ?— 
No  •  only  so  far  as  my  own  cases  are  concerned. 

1007.  Then  you  are  only  one  of  several  physicians  ? 
—That  is  so.    I  am  only  one  of  three. 

1008.  {Prof.  B.  Sanderson.)  But  I  believe  you 
have  a  considerable  number  of  out-patients  ?— I  used 
to  have  a  very  large  out-patient  clinic,  and  as  assistant 
pliysician  the  number  of  patients  who  passed  under  my 
co'^nisauce  would  be  about  200  per  week. 

1009.  {Chairman.)  Two  hundred  a  week  ? — Yes. 

1010.  Then  during  the  last  16  years  thousands  of 
cases  must  have  passed  under  your  notice?— Yes,  I 
think  I  may  fairly  say  so.  ... 

101 1 .  The  foundation  of  this  inquiry  is  the  question 
of  the  identity  of  tuberculous  disease  ^in  animals  and 
man.    Ton  are  aware  of  that  fact? — Yes. 

1012.  And  the  revelations  which  have  been  made 
upon  that  subject  have  happened  within  your  experi- 
ence ?— Quite  so.  ,         .  . , 

1013.  Do  your  experience  and  observation  enaoie 
you  to  say  that  you  thorough.ly  agree  with  the  new 
views  in  regard  to  tuberculosis  which  are  suddenly 
taking  the  world  by  storm  ?— Yes,  I  think  they  do, 
as  fai^as  I  am  able  to  judge. 

1014.  Then  you  hold  that  if  a  child  or  a  grown-up 
person  has  tuberculous  disease  or  consumption  in  the 
intestines  or  in  the  lungs  it  must  have  been  contracted 
by  a  poison,  and  could  not  have  arisen  in  any  other 
Way  •  [  mean  that  it  must  have  been  produced  by  an 
infection  ?— That  is  certainly  the  direction  m  which 
experimental  invcsti2:ations  tend.  At  the  same  time, 
I  do  not  think  I  should  feel  justitied  in  commuting 
myself  to  a  decided  ooinion  of  that  kind  as  a  positive 
fact  Ail  I  AV'lll  say  is  that  that  is  the  curectiou 
towards  Avhich  my  observations  tend. 


1015.  I  thiidc  that  the  witnesses  we  have  already 
examined,  or,  at  any  rate,  some  of  them,  go  so  fiir  as 
to  assert  that,  just  as  typhoid  fever  proceeds  from 
infection,  inhaled,  imbibed,  or  ingested,  so  tuberculous 
<lisease  must  enter  the  body  in  a  similar  manner, 
before  any  human  being  can  be  killed  by  it.  Is  that 
your  opinion  also  ? — Well,  that  is  the  direction  of 
modern  belief. 

1016.  It  is  the  general  view  of  scientific  inquirers? 
— Yes,  undoubtedly. 

1017.  You  do  not  go  so  far  as  to  say  that  the  theory 
is  as  yet  fully  established  ? — No ;  I  am  not  prepared 
to  say  that  it  is  as  fully  and  thoroughly  established  as 
the  parallel  instance  you  have  mentioned  of  typhoid 
fever. 

1018.  What  I  meant,  by  referring  to  typhoid  fever 
as  a  parallel  case,  was  that  it  is  parallel  in  so  far 
as  no  one  can  have  consumption,  as  tuberculosis  is 
ordinarily  aud  vulgarly  called,  who  had  not  been 
infected  ah  extraU-\Ye\l,  that  is  undoubtedly  the 
direction  towards  which  observations  tend.  But 
I  should  not  feel  myself  justified,  on  clinical  grounds, 
in  making  that  absolute  statement  or  in  asserting  that 
it  has  been  proved  up  to  the  hilt. 

1019.  Of  course  it  would  be  a  very  difficult  thing 
to  prove  in  that  way  ? — Certainly,  although  it  is  quite 
reconcileabie  with  the  fiict  that  titberculosis  has  become 
developed  in  persons  of  a  consumptive  tendency.  I 
am  certainly  of  opinion  that  the  doctrine  now  put 
forth  has  been  to  a  very  large  extent  established  by 
observation. 

1020.  If  the  tubercle  which  causes  all  the  mischief 
arises  from  a  bacillus,  does  it  not  follov/  that  the 
bacillus  must  come  ah  extra,  and  that  it  could  not  be 
developed  in  a  patient  from  what  I  may  call  his  own 
resources?--!  think  there  are  a  good  many  modes  of 
interpretation  in  regard  to  that  doctrine.  At  any 
rate  there  are  a  good  many  conceivable  modes  of 
interpretation ;  but  I  frankly  admit  that  my  view 
would  certainly  be  in  the  direction  you  have  indicated. 
At  the  same  time  I  do  not  consider  that  it  is  a 
completely  proved  doctrine. 

1021.  To  come  more  closely  to  the  point  Avhich 
concerns  us  in  the  present  inquiry,  in  your  immense 
experience  have  you  ever  seen  cases,  whether  among 
children  or  adults,  in  which  you  have  had  reason  to 
believe  that  the  disease  was  contracted  by  eating  meat 
or  by  drinking  milk  from  animals  which  were  infected 
with  tuberculosis  ?— No,  I  cannot  say  that  I  have. 

1022.  May  I  ask  if  it  is  your  habit  to  go  back  in 
every  case,  and  inquire  how  the  disease  originated  ? — 
Well,  not  in  every  case;  but  of  course  since  these 
experimental  investigations  have  been  published  — 
many  of  them  being  of  a  very  striking  and  important 
character — it  is  a  matter  which  has  been  much  more 
closely  inquired  into. 

1023.  If  a  case  came  under  your  observation  in 
which  a  healthy  youth,  or  a  healthy  grown  up  person. 


MINUTES  OF  EVIDENCE. 


59 


or  even  a  licnltliy  child  was  suddenly  smitten,  just  as 
he  miglit  be  smitten  witli  scarlatinn,  by  a  disease 
which  was  tuberculous,  it  would  strike  you  that  it 
was  unusual,  would  it  not  ? — You  say  suddenly 
smitten. 

1024.  Yes,  a  tuberculous  disease  suddenly  de- 
veloped ? — Well,  1  do  not  think  I  can  go  to  the  extent 
of  saying  that  such  an  occurrence  would  be  unusual. 
Very  often,  at  any  rate,  not  unfrequently,  a  tuber- 
culous disease  comes  on  in  a  very  sudden  Avay.  But 
far  tnore  commonly  the  disease  has  been  insidiou.sly 
working  its  way,  and  there  has  been  a  preliminary 
failure  of  liealth. 

1025.  It  is  the  fact,  I  believe,  that  formerly  there 
was  supposed  to  be  a  hereditary  pr-edisposition.  Do 
you  coincide  in  that  view? — No,  I  do  not  think  so. 
1  hold  a  different  opinion  as  to  the  hereditary  nature 
of  the  disease.  The  view  I  have  taken  ol'  late  years 
is  that  the  only  thing  hereditary  predisposition  1o 
consumption  could  do  would  be  to  induce  a  delicate 
build  of  body  that  Avould  not  have  in  itself  sufficient 
strength  to  resist  an  attack  ©f  tuberculous  disease. 
1  would  not  say  that  the  disease  was  inherited,  but 
that  it  would  be  more  readily  acquired  by  a  person 
of  a  delicate  build  of  body. 

1026.  That  is  very  much  what  we  have  heard  from 
other  witnesses.  I  take  it  that  in  such  cases  there 
must  be  an  invasion  of  the  tubercle  ? — Yes,  I  should 
certainly  say  so.  There  must  be  an  invasion  of  the 
tubercle. 

1027.  I  suppose  that  your  special  experience  has 
been  among  children  ? — Yes,  but  I  have  seen  a  good 
many  adults  also. 

1028.  Of  course  it  is  more  likely  that  the  drinking 
of  milk  would  convey  the  germs  of  the  disease  than 
the  eating  of  beef  or  mutton  ? — Yes,  I  should  say  so, 
decidedly.    It  would  be  very  probable. 

1029.  Yon  have  seen  a  very  large  number  of  children 
afflicted  in  that  way  ? — Yes. 

1030.  They  are  I  suppose  more  generally  affected 
in  the  stomach  or  in  the  digestive  organs  than  in  the 
lungs.? — lean  hardly  answer  that  question  offhand. 
It  is  one  which  requires  careful  consideration.  There 
is  a  group  of  cases  in  which  the  predominance  of  the 
disease  is  in  the  abdomen.  But  the  disease  is  one 
which  tends  to  generalise  itself  and  there  are  other 
cases  in  which  it  manifests  itself  in  the  digestive 
organs.  In  the  abstract  in  your  possession  I  have 
tried  to  draw  a  distinction  between  these  two 
groups  of  cases. 

1031.  Do  I  understand  you  to  say  that  the  fre- 
quency of  cases  of  abdominal  tuberculosis  existing 
among  children  as  compared  with  adults,  suggests 
that  the  disease  has  started  in  the  alimentary  canal  ? 
— Yes. 

1032.  Would  not  such  cases  involve,  according  to 
our  present  theory  an  invasion  of  the  infection  ?— Yes, 
it  would,  certainly. 

1033.  Supposing  that  it  be  so,  have  you  always 
been  of  opinion  that  the  disease  has  been  induced  in 
many  cases  by  the  drinking  of  improper  milk— I 
mean  of  diseased  milk  ?— Not  always,  it  has  been  a 
very  new  suggestion  to  us,  1  do  not  think  that  our 
minds  have  been  always  sufficiently  alive  to  that 
point. 

1034.  What  do  you  think  now  ?— I  think  that  the 
investigations  which  have  been  made  have  a  very  im- 
portant bearing  upon  the  subject  and  that  it  is  one 
which  commends  itself  as  a  possible  mode  of  invasion. 

1035.  May  I  ask  you  if  you  ever  in  any  special  case 
ascertained  what  milk  the  child  had  been  using,  and 
then  going  back  upon  the  milk,  found  out  that  it  was 
tuberculous  ?— No  ;  among  the  poor  it  would  be 
almost  im|)ossil)le  to  do  tliat. 

lOM.  'i'here  is  another  question  I  wish  to  put  to 
you  wiiich  I  have  already  i)ut  to  other  wituesses  and 
u|)on  which  1  dcsiic  your  opinion,  having  regaid  to 
the  extensive  ii;itiiie  of  your  experience.  We  have 
heard  a  great  deal  in  regard  to  infantile  mortality 
from  tuberculosis  ?— Yes. 


1037.  And  especially  among  the  children  of  the  Br.  T.  Barlow, 
poor  — Yes.  M.D., 

1038.  We  have  been  told  that  in  many  cases  such  F.R.C.P. 
children  do  not  suffer  from  drinking  poisonous  milk,    24  Nov  1890 
but  that  to  a  large  extent  they  are  fed  upon  other  ' 
substances  ? — That  is  so. 

1039.  Then  is  the  disease  which  follows  from  the 
feeding  of  children  upon  other  substances  than  milk 
the  same  tuberculous  disease  ? — Yes. 

1040.  And  may  be  presumed  to  be  contracted  in 
the  ordinary  way  from  infection  ? — I  do  not  quite 
follow  the  question. 

1041.  I  put  it  to  you  that  many  children,  and 
especially  the  children  of  the  poor,  arc  supposed  to  be 
injuriously  affected  in  health,  owing  to  the  want  of 
proper  nourishment  from  mi'k  ? — Yes. 

1042.  Arc  children  of  that  class  alfectcd  in  the 
same  way  as  the  children  of  the  rich,  or  whatever  it 
may  be,  who  may  have  contracted  tuberculous  disease 
from  the  milk  with  which  they  have  been  nourished  i 
— I  do  not  think  that  in  the  present  state  of  our 
knowledge  we  can  draw  any  distinclioii. 

1043.  I  thiuk  the  returns  show  that  in  Leicester 
there  has  been  a  very  high  mortality  among  children  ? 
• — Cliiefly  from  infantile  diarrhoea,  I  think. 

1044.  {Dr.  Ihickanan.)  I  do  not  think  there  has 
been  any  remarkable  mortality  in  Leicester  among 
children,  except  in  the  autumu  quarter  ?— Yes,  and, 
as  I  said,  that  is  attributable  to  diarrhcea. 

1045.  {Chah  'man.^  Is  tuberculosis  very  common 
among  the  children  of  the  London  poor? — Yes,  it  is 
very  common  indeed. 

1046.  Is  that  presumably  among  children  fairly 
grown  and  nourished  on  milk  or  in  some  other  way  ? — 

■  That  is  ,a  question  which  it  is  very  difficult  to  answer. 
Indeed  it  is  one  which  it  is  impossible  to  answer. 
Most  of  the  children  in  London  get  milk  to  some 
extent.  1  do  not  think  it  is  a  common  thing  to  have 
children  brought  up  entirely  without  milk.  A  good 
many  are  brought  up  upon  artificial  food,  with  very 
little  milk  added.  I  think,  however,  that  it  would  be 
very  difficult  to  find  any  case  where  no  milk  at  all 
w^as  given  during  infancy. 

1047.  Have  you  had  any  special  reason  in  the  cases 
which  have  come  under  your  observation,  to  suspect 
the  milk  ? — Do  you  mean  that  I  have  had  reason  to 
suspect  the  milk  as  the  cause  of  the  tubercle. 

1048.  Y'"es  ? — No,  certainly  not.  It  is  a  matter 
which  we  have  not  had  very  much  before  us  till  of 
late.  I  ought,  however,  to  add  that  in  London,  for  the 
cows  kept  in  the  London  dairies,  it  is  alleged  that 
tubercle  is  common, 

1049.  Have  you  ever  analysed  tlie  milk  supplied 
to  the  children  in  the  hospital  ? — We  have  had  it 
analysed. 

1050.  Have  you  ever  found  iuhercle-bacilU  in  it  ? 
— No,  I  thiuk  not. 

1051.  Do  you  take  any  special  precaution  in  regard 
to  it  ? — Yes,  we  always  boil  it. 

1052.  You  boil  it  ? — Yes, '  we  have  done  so  fot 
some  years. 

1053.  Do  you  think  that  is  an  excellent  precaution 
for  people  to  take  generally      Yes,  I  am  sure  it  is. 

1054.  We  know  that  milk  is  apt  to  convey  infection 
of  another  sort  ? — Yes,  it  is  veiy  apt  to  do  so.  Since 
the  result  of  the  recent  experiments  has  been  pub- 
lished we  have  been  most  emphatic  in  regard  to  the 
boiling  of  the  milk, 

1055.  Do  you    thiuk    that   boiling   destroys  the 
liability  to  convey  infection  ? — Yes. 

1056.  However  the  mischief  is  done  you  do  this 
in  order  to  secure  the  safety  of  the  children  under 
your  care  .'' — Yes. 

1057.  In  the  notes  which  you  have  handed  lo  the 
Commission,  you  say  a  good  deal  about  the  injurious 
results  of  overci'owding  and  insanitary  arrangements  ? 
— Yes. 

1058.  But  if  the  theory  which  1  have  been  pressinrf 
upon  you  is  absolutely  well  founded,  no  overorowdiu'* 
would  in  itself  bring  about  this  specific  disease,  unless 
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h  .T.  Barlow,  the  geiiii  weio  Inliiilvd  ?— -I  tliiiik  ii.  ',\'oii!d  make  a 
M.D.,        tremendous  diircrence. 
r.R.C.P.  1059,  In  what  way  ?— All  tlies^e  tiling-!  arc  important 

  factors  and  would  make  an  important  difference. 

14  Nov.  1890.  jy^^^  How?— In  tiiis  way  ;  they  render  the  body 
mucli  more  liable  to  attack  and  when  attacked  there 
would  be  less  power  of  resistance. 

10(51.  Then  am  I  to  deduce  this  moral,  tiiat  wh;\!ever 
may  be  done  by  means  of  boiling,  roasting,  and 
analysing  the  milk  and  meat  supplied  for  food,  one 
cause  of  infection  by  tuberculosis  you  would  say 
consists  in  the  general  unsanitary  condition  in  which 
people  live,  and  you  think  that  tiiat  i*  a  matter  which 
is  of  still  greater  importance  ?  — Certainly,  that  is  my 
opinion. 

1062.  in  your  opinion  people  living  under  such 
conditions  are  more  likely  to  be  attacked  by  tlie 
disease  than  if  they  were  living  under  more  perfect 
sanitary  conditions  ? — Yes,  I  thiidv  so. 

1063.  Would  the  same  ob.servation  apply  to  the 
suggestion  as  to  hereditary  tendency  ? — Yes. 

1064.  It  would  predispose  a  person  to  receive 
infection  ? — Yes. 

1065.  The  new  theory  in  regard  to  consumption  is 
that  consumption  is  not  inherited  ? — That  is  so  ;  but 
even  if  a  person  had  what  you  term  hereditary  pre- 
disposition and  be  were  Jiving  under  good  hygienic 
conditions  he  might,  to  some  extent,  snap  his  fingers  at 
the  disease. 

1066.  Supposing  that  tnhercle-hacilli  are  around 
us,  in  the  air  we  breathe,  in  the  meat  we  eat,  and  iu 
the  milk  we  drink,  healthy  people  of  the  ordinary  sort 
would  not  be  susceptible  or  would  be  less  injuriously 
affected  ? — They  would  be  less  susceptible.  I  cannot 
say  that  they  would  not  be  susceptible. 

1067.  During  the  16  years  that  you  have  been  at 
the  hospital  has  there  been  any  diminution  in  the 
quantity  of  the  disease  ? — I  cannot  answer  that 
question,  1  can  only  say  tliere  is  a  general  belief  that 
it  has  diminished  in  Loudon. 

1068.  Are  you  aware  of  the  great  pains  whicli  are 
taken  in  Copenhagen  to  improve  the  condition  of  the 
meat  offered  for  sale  ? — No,  I  am  not  aware  of  the 
regulations  adopted  in  Copenhagen. 

1069.  {Dr.  Buchanan.)  I  wish  to  know.  Dr.  Barlow, 
how  you  would  classify  the  tuberculous  diseases  of 
children  ? — I  have  given  somii  consideration  to  tint 
subject  in  the  light  of  the  present  inquiry,  and  it  has 
suggested  itself  to  me  that  there  are  two  practical 
groups. 

1070.  Two  groups  into  whicdi  the  tul)erculous 
diseases  of  children  may  be  classified  ? — Yes.  T  do 
not  know  whether  they  are  important  in  a  piithologii-al 
point  of  ^  iew,  but  I  think  they  aie  in  regard  to  the 
origin  of  the  disease.  The  two  groups  which  1  have 
chosen,  are,  in  the  first  place,  the  cases  beginning  with 
the  abdomen,  in  which  you  get  the  predominant  disease 
in  the  mesenteric  glands ;  cases  where  the  disease  of 
the  mesenteric  glands  is  out  of  proportion  to  the 
affection  of  the  bowels.  That  class  of  cases  may  have 
a  special  bearing  upon  the  question  of  milk  infection. 

1071.  And  then  thci'c  is  a  second  group  of  cases  ? — 
Yes,  the  other  group  to  which  I  wish  to  draw  attention 
consists  of  cases  in  which  the  disease  begins  in  the 
chest  cavity,  following  in  the  wake  of  acute  diseases. 
These  are  the  cases  which,  in  my  opinion,  bear  on  the 
question  of  overcrowding  and  faulty  hygiene  generally. 
1  have  been  much  struck  with  the  number  of  cases 
of  tuberculosis  which  have  been  grafted  upon  measles 
and  whooping  cough.  I  think  these  two  groups 
ought  to  be  separately  considered. 

1072.  Would  not  the  latter  class  involve  the  finding 
of  the  tubercle-bacillus  ? — Yes,  eventually,  but  not 
primarily.  Perhaps  my  answer  to  the  (juestion 
requires  a  little  modification,  but  the  view  I  am 
inclined  to  take  is,  that  when  in  a  case  of  measles 
we  get  a  damaged,  collapsed,  or  indurated  lung,  we 
are  liable  to  have  tubercle-bacilli  grafted  upon  it, 

1073.  Have  you  particulars  as  to  the  growth  of  the 
tubercle  ? — Yes. 


1074.  Whiit  would  you  say  in  regard  to  the  brain 
evidences  of  tubercle  ? — I  should  not  think  that  the 
brain  cases  are  worthy  of  being  made  a  separate 
group  for  the  purposes  of  this  inquiry. 

1075.  What  is  your  reason  for  coming  to  that  con- 
clusion ? — It  is  because  it  is  a  condition  which  might 
supervene  in  any  other  form  of  tubercidosis,  and  it 
commouly  does  supervene,  as  an  accident,  so  to  speak. 

1076.  Y^ou  do  not   see  tubercular  meningitis  as 
a  separate  form  of  disease? — No,  except  very  rarely. 

1077.  Do  you  see  much  of  tuberculous  disease  of 
the  bones  ? — Yes,  I  have  seen  a  good  bit  of  it. 

1078.  In  that  case  may  I  ask  whether  you  regard  it 
as  a  primarj/-  or  a  secondary  complaint  ? — That  is  a 
very  difficult  question  to  answer.  I  tbiidc  it  may  be 
either  primary  or  secondary.  It  might  be  looked 
upon  iu  two  or  three  ways;  for  instance,  as  a  tuber- 
culous invasion  upon  the  top  of  some  simple  damage 
in  a  subject  who  vyas  particularly  liable  to  an  attack 
of  the  disease,  in  consequence  of  possessing  an 
hereditary  tendency,  or  it  might  be  taken  also  as, 
the  result  of,  the  direct  invasion  of  tubercle-bacilli. 

107!).  I  quite  understand.  Y'^ou  were  telling  us  in 
regard  to  the  intestinal  mischief  that  when  it  com- 
mences, when  the  tubercles  begin  to  form  in  the 
intestines,  they  are  moi  e  likely  to  be  I'elated  to  the 
milk  or  meat  tubercle  than  Avhere  the  lesion  makes  its 
appearance  in  the  lung,  or  in  the  brain,  or  in  the 
bone  ? — Yes,  I  think  so. 

1080.  Do  you  judge  that  there  is  much  tuberculosis 
which  begins  in  the  lung  ? — In  children  ? 

1081.  Yes,  in  children? — I  think  it  appears  in 
children  in  the  lung  often  as  a  secondary  complaint. 
I  am  of  opinion  that  the  appearance  of  tuberculosis  in 
the  lung  of  a  child  is  secondary,  and  follows  upon  the 
dregs  of  some  other  disease,  so  to  speak  ;  but  if  there 
is  general  tuberculosis  the  bacillus  may  have  established 
a  footing  in  the  lung  as  well  as  in  any  other  part  of 
the  body.  In  cases  of  general  tubei  culosis,  of  course 
the  disease  tends  to  be  tolerably  equably  distributed  ; 
but  the  cases  which  have  specially  attracted  my 
attention,  and  to  which  I  have  referred,  have  been 
cases  where  I  have  had  reason  to  think  that  tuber- 
culosis has  supervened  upon  something  else. 

10y2.  You  have  spoken  of  instances  which  have 
come  under  your  observation  in  which  an  attack  of 
mea^h'S  has  run  into  acute  tuberculosis  ? — Yes. 

1083.  The  appearance  of  the  tubercle  after  an 
attack  of  mea-lcs  would  be  tolerably  rapid,  would  it 
not  ? — Yes. 

1084.  Are  these  ca«cs  in  which  you  would  regard 
the  lung  as  having  been  diiectly  infected  by  the 
inhalation  of  the  tubercle-bacillus  ? — Yes,  I  think  so. 
Di'.  Woodhead's  observation  and  clinical  investiga- 
tions have,  I  believe,  tended  in  that  way.  I  think 
the  bronchial  glands  and  the  lungs  seem,  as  it 
were,  to  have  been  playing  battledore  and  shuttlecock 
with  one  anotner.  In  the  first  place,  the  lymphatic 
glands  connected  with  the  lung  seem  to  be  more 
infected  with  tuberculosis  than  the  lung  tissue  itself. 
In  the  second  place,  the  infection  of  the  lung  becomes 
secondary  from  tlie  infection  of  the  glands.  It  is 
a  question  that  is  difficult  to  understand,  but  it  certainly 
seems  that  a  damaged  tissue  has  means  of  conveying 
tuberculous  matter  into  other  parts  of  the  body  without 
showing  much  signs  of  the  disease  in  itself.  The 
tuberculous  material,  being  once  landed  in  the 
lymphatic  glands,  so  to  speak,  is  capable  of  being 
subsequently  disseminated. 

1085.  You  mentioned  the  intestinal  glands.  Have 
you  seen  distinct  tuberculous  matter  there  ? — Y"es,  I 
ha\'e  been  very  much  struck  at  times,  especially  in 
the  case  of  young  children,  with  the  extent  to  which 
abdominal  tuberculosis  has  been  developed,  the 
mesenteric  glands  having  been  largly  infected  with 
tubercle,  whereas  on  the  other  hand  the  damage  to  the 
lung  has  been  very  slight. 

1086.  You  are  speaking  of  cases  in  which  the  lung 
has  not  contained  any  considerable  amount  of 
tuberculous  deposit  ? — Yes ;  sometimes  I  have 
noticed  that  the  lung  has  been  very  little  affected. 
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1087.  You  have  not  seen  any  frequent  relation 
between  mesenteric  disease  and  the  rapid  deposit  of 
tubercle  in  the  lung? — I  have  seen  cases  where  the 
bronchial  glands  have  been  seriously  affected  and  the 
mesenteric  glands  also,  with  comparatively  little 
tuberculous  deposit  in  the  lung  itself.  That  is  a 
point  which  is  constantly  meeting  one  in  the  face. 

1088.  You  have  seen  it  constantly  ? — Yes,  I  have 
noticed  the  way  in  which  there  can  be  an  extensive 
deposit  in  the  lymphatic  structures  with  very  little 
in  the  peripheral  parts  which  supply  them.  This 
gives  a  little  conceivability  to  the  idea  that  the 
tubercle  may  enter  with  some  other  disease  and  yet 
not  occasion  a  very  large  amount  of  damage  to  the 
tissues,  and  may  lind  its  nidus  in  the  lymphatic 
structures,  slowly  effecting  a  habitation  there. 

1089.  It  must  come  rapidly  into  the  lung  circula- 
tion, and  it  would  be  likely  to  give  rise  to  tuberculous 
deposit  in  tlie  kings  almost  of  necessity  if  it  once 
got  taken  into  the  lymphatic  system  of  the  abdomen  ? 
— I  am  only  speaking  of  what  I  have  actually  seen. 

1090.  Do  I  un  derstand  that  that  is  a  matter  which 
does  not  sugfj;est  itself  to  you  ? — No,  it  does  not.  Of 
course  bacilli,  when  they  have  once  found  an 
entrance  into  the  system,  are  widely  and  extensively 
disseminated  ;  but  I  should  say  that  the  cases  are  not 
rare  in  which  the  infection  of  the  lungs  is  only  very 
slight,  the  disease  being  confined  to  the  lymphatic 
structures. 

1091.  You  are  not  able  then  to  give  us  anything 
approaching  to  s^.atisticai  evidence  as  to  the  relation 
between  the  eating  of  tuberculous  food  and  the 
infection  of  the  al)domen  with  tubercle  ? — No. 

1092.  Neither  in  the  ease  of  adults  nor  of  children  ? 
—No,  I  cannot. 

1093.  {Professor  B.  Sanderson.)  Dr.  liarlow, 
I  just  wish  to  ask  one  question  :  Can  you  tell  us 
anything  as  to  the  difference  in  the  time  of  life  at 
which  the  invasion  occurs  in  the  two  groups  of  cases 
of  tuberculous  disease  which  you  have  distinguished 
fi'om  one  another  ?  Perhaps  I  ought  to  say,  instead 
of  "  time  of  life,"  the  period  of  childhood  ? — That  is  a 
very  important  point,  no  doubt,  but  unfortunately  the 
post  mortem  inspection  of  young  children — children 
under  12  montlis  old — has  never  been  thoroughly 
done  because  they  are  not  gener.ally  taken  into  the 
hospital.  But  I  have  made  a  great  many  examina- 
tions of  infants — patients  who  have  been  visited  at 
their  own  homes,  and  I  must  say  that  1  have  found  a 
great  deal  more  tuberculosis  in  children  under 
12  months  old  than  I  had  any  idea  of.  But  the  cases 
which  T  have  seen  have  been  cases  of  general 
tuberculosis.  It  has  been  the  general  condition — 
not  only  abdominal  tuberculosis,  but  tuberculosis 
throughout  the  system  ending  in  acute  tuberculosis 
all  over  the  body. 

1094.  Both  pulmonary  and  serous  ? — Yes.  1  have 
gone  into  the  Uiatter  with  special  reference  to  this 
inquiry.  In  children  under  12  montho  old  one 
might  expect  tliat  the  disease  would  be  limited  to 
the  abdominal  organs,  but  I  am  bound  to  say  that 
those  whom  I  have  examined  have  had  extensive 
general  tuberculosis  all  througli. 

1095.  Even  the  very  early  cases  ? — Yes,  even  the 
early  cases,  in  fact  it  has  been  more  like  animal 
tuberculosis. 

1096.  I  think  I  understood  you  to  say  that  you 
have  never  observed  congenital  tuberculosis  ? — 1  have 
never  seen  congenital  tuberculosis.  The  earliest  case 
in  which  I  discovered  the  existence  of  tuberculosis  was 
the  case  of  a  child  four  months  old. 

1097.  {Dr.  Paijne.)  Four  nuKiths  old  at  the  time 
of  death  ? — Yes,  four  months  old  at  the  time  of  death. 
It  wa-s  difficult  to  say  when  the  disease  commenced. 

1098.  {Prof.  B.  Sanderson.)  You  are  not  disposed 
to  say  that  these  early  cases  were  attributable  to  con- 
genital tuberculosis.^ — No  ;   I  should  hardly  think  so. 

1099.  You  express,  on  the  contrary,  a  strong 
opinion  as  to  the  influence  of  local  conditions  iii 
determining  tuberculosis  ?  —Yes. 


1100.  "Would  you  put  it  in  this  way  :  that  local  con-  Dr.  T.Barlo, 
(litions  have  aggravated  a  disease  already  existing,  or  M.D., 
that  it  is  probable  that  infection  may  have  taken  F.H.C.P . 
place  — From  the  surroundings  'i  „ 
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1101.  lesi^ — -rhat  is  a  pomt  which  would  require  ,  

consideration.  The  form  it  has  taken  in  my  mind  is 
rather  this ;  that  the  existence  of  tubercle  is  very 
common  among  the  children  of  the  poor.  Among 
children  dying  of  all  kinds  of  disease  1  have  found 
some  tuberculous  deposit  in  a  great  many  o^'  fihem, 
and  therefore  the  view  I  take  is,  that  there  are  pro- 
bably a  very  large  number  of  poor  children  who  have 
these  conditions  to  a  greater  or  less  extent,  with  the 
chance  of  the  disease  becoming  latent ;  but  if  the 
conditions  are  not  good,  then  there  is  a  chance  of 
the  dissemination  of  the  disease. 

1102.  {Chairman.)  The  dissemination  of  the 
disease  ? — Yes  In  the  examinations  I  have  made  I 
have  found  that  in  the  case  of  weak  and  emaciated 
children  the  exi.stenct\  of  tuberculosis  in  any  part  of 
the  body  is  liable  to  be  followed  by  its  general  dissemina- 
tion, owing  to  the  influence  of  the  surroundings  ;  but 
it  is  my  view  that  if  the  surroundings  are  moderately 
good,  there  is  a  possibility  of  the  child  surviving.  If 
the  surroundings  are  bad  and  faulty,  the  chances  are 
that  the  disease  will  disseminate  itself  into  the  system 
generally  ainl  result  in  acute  tuberculosis. 

1103.  {Prof.  B.  Sanderson.)  So  that  the  influence 
of  the  surroundings  in  such  a  case  is  to  aggravate  the 
tuberculous  disease  which  may  have  been  already 
existing  ?— Yes,  I  think  so. 

1104.  Can  you  say  anything  about  the  relation  of 
this  early  tuberculosis  to  parentage — That  is  a 
question  which  there  is  great  difficulty  in  answering. 
In  the  first  place  there  are  a  good  number  of  cases 
in  connexion  with  which  there  has  been  no  parental 
tuberculosis,  or,  at  any  rale,  no  parental  tuberculosis 
which  can  be  ascertained  in  the  ordinary  way.  The 
parents  are  living  and  healthy,  as  far  as  one  can  see 
without  a  minute  examination,  and  they  have  no 
signs  of  being  infected  with  tuberculosis.  I  should 
say  that  there  have  been  an  enormous  number  of 
cases  in  which  no  parental  tubercle  could  be  traced 
by  an  ordinary  inquiry.  The  difficulty  of  the  question 
is  this  :  accepting  what  I  have  just  .--aid,  that  the 
existence  of  tubercle  is  very  common  indeed  -among 
the  poor  at  some  period  of  life,  it  is  conceivable  that 
one  or  other  of  the  paients,  who  now  appear  to  be 
perfectly  healthy,  may,  at  some  Ibrmer  period,  have 
had  some  tuberculous  deposit,  so  that  until  an  oppor- 
tunity is  afforded  of  post  mortem  examination  of  the 
parent,  no  absolute  conclusion  can  be  formed. 

1105.  I  judge  from  what  you  have  said  that  your 
impression  is  that  tuberculous  disea.se  in  children,  in  , 
the  greater  number  of  cases,  s()iings  out  of  a  non- 
tuberculous  acute  disease  ? — I  do  not  think  the 
experiments  have  been  long  enough  before  us  to 
enable  me  to  answer  the  question.  A  satisfactory 
solution  may  be  found  after  careful  inquiry  and 
clinical  proofs,  especially  in  the  case  of  infection  by 
milk.  But  I  do  not  think  the  experiments  ha^•e  been 
undertaken  sufficiently  long  to  enable  one  to  speak 
confidently  upon  the  matter.  At  the  same  time,  I 
must  say  that  I  think  that  tubercle  intervening  in  the 
lowest  conditions  of  health  will  account  for  a  great 

deal  of  the  disease  and  its  consequences. 

1 100.  {Dr.  Payne.)  You  have  had  great  experience, 
Dr.  Barlow,  in  examining  the  bodies  of  people  who 
have  died  of  tubercle  ? — Yes,  I  have. 

1107.  I  understand  you  to  say  that  some  poition 
of  the  bodies  you  hav(i  examined  showed  the  existence 
of  acute  tuberculosis,  whereas  in  others  it  was  only 
latent  ?— Yes. 

1 108.  Where  the  tubercle  was  only  latent,  was 
there  anything  to  show  in  what  part  of  the  hodv  tlie 
disease  had  begun  ?  -Yes  I  think  so,  but  I  cannot 
say  positively. 

]  109.  You  do  not  feel  quite  certain  ? — Well,  I  think 
I  may  say  yes.  In  regard  to  the  question  of  the 
primarily  affected  structures,  J  think  the  tubercle  may 
have  been  originally  deposited  in  some  particular 
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in  the  lymphatic  glands,  which  might  show  it  more 
prominently. 

1110.  At  all  events,  it  would  show  the  relative 
date  of  the  disease  ? — Yes,  it  would,  nc  doubt. 

1111.  Do  you  think,  if  the  statistics  of  the  post 
mortem  examinations  which  have  been  made  in  the 
Children's  Hospital  and  in  other  hospitals  were 
collected,  and  the  cases  of  tuberculosis  analysed,  that 
such  statistics  would  show  in  what  proportion  of 
cases  the  tuberculous  disease  began  in  the  abdomiDal 
organs,  and  in  what  proportion  elsewhere  ? — It  is 
difficult  to  say  that,  but  I  think  they  might  in  a  very 
general  way,"  At  all  events,  they  would  show  the 
predominance  of  the  disease  in  one  groitp  of  organs  or 
the  other.  But  of  course  it  would  tend  to  generalise 
itself,  and  a  conclusion  could  only  be  arrived  at  in  a 
very  broad  way. 

1112.  Still,  in  that  way  it  would  show  whether 
it  was  one  disease  or  the  other  ? — Yes,  it  would. 

1113.  Then  do  you  think  that  if  we  had  statistics 
of  that  kind  collected,  say,  of  the  post  mortem  exa- 
minations at  the  hospitals,  any  light  would  be  thrown 
on  the  question  whether  tiie  tuberculous  disease 
began  in  the  digestive  organs  or  elsewhere  ? — I  think 
they  would  throw  some  light  upon  it. 

1114.  What  do  you  say  is  the  earliest  date  at 
which  you  have  got  signs  of  recognised  tuberculous 


disease  in  a  child  ?— I  have  spoken  of  a  child  Avho 
died  at  the  age  of  four  months,  in  whose  body  tuber- 
culous deposits  were  found.  I  should  say  that  in  that 
casj  tuberculous  disease  had  existed  for  at  least  a 
month. 

111.6.  Have  you  ever  noticed  tuberculous  disease  in 
a  child  which  has  been  entirely  fed  upon  its  inother's 
milk  ? — I  am  not  able  to  say  that. 

1116.  (^Dr,  Buchanan.)  Perhaps  you  have  not  seen 
many  cases  of  that  kind  ? — No. 

1117.  {Dr.  Pai/ne.)  You  do  not  remember  any  case 
in  regard  to  vvliich  you  can  speak  positively  ? — No, 
but  1  have  seen  chiklren  who  have  hal  tuberculosis 
v.'hen  they  were  at  the  breast.  I  remember  the  case 
of  a  chikl  \Q  months  old  which  undoubtedly  had 
tuberculosis. 

1118.  Did  you  ever  have  a  case  of  tuberculoug 
disease  in  the  mammary  glands  in  women  ? — No,  I 
have  never  seen  it. 

1119.  Then  you  have  never  had  any  evidence  of 
tubercle  being  conveyed  to  infants  by  lactation  ? — 
No.  I  may  add  that  the  case  of  the  chikl  of  four 
months  old  which  I  have  already  referred  to  was  a 
very  remarkable  one.  The  first  thing  that  occurred 
was  a  very  bad  attack  of  stomatitis.  Then  came 
enlarged  glands  under  the  jaw,  and  then  there  was 
a  general  invasion  of  tubercle. 


The  witness  withdrew. 


Inquiry  adjourned  until  Wednesday,  Srd  De(jember  1890,  at  2.30  p.m. 
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and  examined. 


1120.  (Chairman.)  Will  you  tell  us  exactly  what 
your  position  is  in  connexion  Avith  the  Brompton 
Hospital  ? — At  the  present  moment  I  am  one  of  the 
consulting  physicians. 

1121.  But  I  take  it  that  you  have  had  a  long  expe- 
rience in  a  different  capacity  ? — I  have  for  something 
like  22  years  have  been  an  active  member  of  the 
staff  both  inside  the  hospital  and  among  the  out- 
patients. 

1122.  Then  we  cannot  doubt  that  your  experience 
of  consumptive  patients  is  something  enormous? — I 
think  1  may  say  that  it  is  very  considerable. 

1123.  Have  you  anything  in  the  nature  of  figmes 
which  you  can  put  before  us  as  to  the  number  of 
patients  Avbo  have  passed  under  your  notice  ? — 
Rou"-hly  speaking,  I  should  think  some  1G,0()0  or 
20,000  out-patients ;  and  then  for  about  21  yenrs  I 
have  had  some  40  beds  coustautly  under  my  care. 

1121.  Constantly  fall  ?— Yes,  constantly  full. 
1125.  I  presmne  you  are  cognizant  of  the  views 
which  have  been  gradually  formed  of  late  years  upon 


the  identity  of  tuberculosis  as  regards  animals  and 
niankind  ? — Yes. 

1126.  Those  views  have  been  propounded  or  de- 
veloped and  brought  to  their  present  position  long 
within  your  experience  ? — Yes. 

1127.  But  your  experience  goes  back  to  atmie  when 
no  such  idea  prevailed  ? — Yes. 

1128.  Having  been,  as  it  were,  an  old  stager,  in 
reference  to  consumption,  have  you  accepted  the  vicAvs 
Avhich  prevail  noAV,  or  with  Avhat  limitation  ? — With 
regard  to  what  ? 

1129.  The  identity  of  tuberculous  disease  in 
animals  and  mankind  and  its  communicability  ? — Yes, 
I  think  I  luiiy  say  that  I  accept  that  vicAV.  I  am, 
however,  under  (he  iniiuxvssion  that  there  is  a  slight 
ditFereiice  in  the  fpinlity  </r  natui-e  of  bovine  tuber- 
culosis and  hinnaj)  tuberculosis. 

1130.  You  have  that  impression  ?— Yes,  I  have  that 
impression,  certainly. 

113L  Are  you  generally  aware  of  the  nature  of 
the  experiments  which  have  been  made  in  the  inocula- 
tion of  animals  ? — Yes. 
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1132.  But  of  cours3  we  are  very  far  yet  from  the 
critical  question  submitted  to  this  Commission — in 
fact  we  have  not  approached  it  yet — namely,  how  far 
the  consumption  of  milk  and  meat  from  tuberculous 
animals  causes,  as  a  matter  of  fact,  or  may  be 
expected  to  cause,  the  disease  in  man  ? — Certainly. 

1133.  What  do  you  say  about  that  ?  Assuming  all 
the  investigations  to  be  well  founded,  and  the  experi- 
ments to  prove  the  communicability  of  the  disease,  is 
it  the  fact,  in  your  judgment,  that  any  danger  exists 
in  consuming  meat  bought  in  the  butchers'  shop  or 
in  using  milk  from  the  milk  pail  ?  Js  there  any 
appreciable  danger  as  far  as  your  opinion,  founded  on 
your  own  observation  goes  ? — As  far  as  it  is  founded 
on  my  own  observation,  I  am  bound  to  say  that  I 
have  not  met  with  any  cases  within  my  experience 
which  would  connect  the  two  facts  together.  My 
knowledge  of  what  has  been  going  on  in  connexion 
with  the  scientific  investigation  of  the  matter  makes 
me  awake  to  the  possibility;  but  so  far  as  my  own 
experience  and  observation  are  concerned,  I  am  bound 
to  say  that  they  are  not  favouralile  to. such  a  view. 

1134.  That  was  the  next  question  I  was  going  to 
ask  you.  You  have  not  met,  in  the  whole  of  your 
immense  experience,  with  cases  in  which  you  had 
reason  to  expect  or  believe  that  the  patient  contracted 
the  disease  from  eating  tuberculous  flesh  or  from 
drinking  tuberculous  milk  ? — No  ;  I  have  not  met 
with  such  a  case. 

1135.  I  take  it  that  your  experience  has  been 
rather  among  adults  than  infants  ? — Yes,  within 
recent  years.  1  was  formerly  connected  with  a 
children's  hospital,  but  it  was  before  the  new  observa- 
tions came  up.  Of  course  one  sees  children  among 
the  out  patients  now,  but  Brompton  Hospital  is  more 
especially  for  the  reception  of  adults. 

1136.  Do  you  take  any  special  precaution  in  regard 
to  the  meat  given  to  consumptive  patients  or  in 
boiling  the  milk  ? — Do  you  mean  at  the  Brompton 
Hospital  ? 

1137.  Yes  ? — I  think  not;  I  do  not  think  that  any 
precautions  of  that  kind  are  taken,  but  I  can  find  out 
precisely,  and  let  you  know.  1  think  that  the  milk  in 
Brompton  is  not  all  boiled. 

11 38.  At  all  events  you  have  not  had  the  question  so 
impressed  upon  your  mind  as  of  such  vital  importance 
that  you  would  recommend  all  the  milk  to  he  boiled  ? 
— No,  certainly  not. 

1139.  Do  you  think  it  is  necessary  to  recommend 
that  as  a  precaution  ? — No. 

1140.  Assuming  tiiat  the  milk  or  meat  would  con- 
stitut'.^  the  source  of  infection,  would  not  milk  be 
more  likely  to  convej-  ft  than  meat  ? — Yes,  I  think  so. 

1141.  Milk  v/ould  more  likely  be  the  vehicle  for 
conveying  infection  ? — Yes,  and  it  is  very  often  taken 
raw. 

1142.  Is  it  not  notorious  that  cases  of  typhoid 
fever  have  come  from  drinking  infected  milk  ? — Yes, 
i.e.,  milk  contaminated  by  impure  water  ;  but  with 
regard  to  tuberculosis  arising  from  milk  one's  clinical 
experience  would  go  rather  far  in  pointing  to  a 
negative.  I  am  not  aware,  for  instance,  that  young 
children  are  infected  in  that  way.  Phthisical  tuber- 
culosis is  comparatively  unknown  m  young  children — 
I  mean  when  quite  infanis,  and  deriving  their 
nourishment  from  lactation. 

1143.  But  there  is  a  great  deal  of  what  we  have 
heard  of  in  connexion  with  tabes  mensenterica  of  a 
tuberculous  character,  is  there  not  ? — Yes. 

1144.  In  young  cliildren  ? — Yes,  but  not  in  suckling 
infants. 

1145.  Should  you  be  inclined  to  believe  that  a 
tuberculous  disease  of  that  kind  is  occasioned  by  the 
greater  use  of  milk  among  children  ? — Of  course  I 
cannot  say  that  it  might  not  be  so,  but  I  am  not  aware 
of  the  fact. 

1146.  You  have  never  suspected  it  from  anything 
you  have  seen  ? — I  cannot  say  that  I  have.  Tuber- 
culosis of  the  bowels  is  almost  unknown  in  young 
children. 

1147.  Unknown  in  very  young  children  ? — Yes, 


1 148.  But  not  unknown  in  children  from  five  to  Dr.  R.  J) 
10  years  of  age  ? — No,  but  it  is  not  very  common.         Powell,  M.. 

1149.  Take  the  case  of  a  child  live  years  old,  if  in  F.R.C.P, 
proper  nurture  it  would  have  a  great  deal  of  milk  for  ^  Dec~189( 
its  food,  would  it  not  ? — Yes.  ' 

1150.  But  you  say  it  never  has  occurred  to  you,  so 
that  you  can  lay  down  that  a  liability  on  the  part  of 
young  children  to  contract  tabes  mesenterica  is  occa' 
sioned  by  their  use  of  milk  ? — It  might  be  so,  but  I 
cannot  say  that  it  is. 

1151.  The  way  in  which  it  has  been  put  to  us  is 
this,  it  is  now  proved,  they  say,  that  consumption,  or 
tuberculosis,  can  only  be  taken  by  infection,  just  as 
typhoid  fever  is  taken  by  infection.  In  the  case  of 
tubercle  it  is  due  to  a  bacillus,  and  we  are  told  that 
hereditary  liability  to  the  disease  is  a  delusion ;  that 
however  liable  a  liuman  being  may  be  to  contract 
the  disease,  he  will  not  get  the  actual  thing  except  by 
inhaling  or  swallowing  the  bacilli  ? — Yes. 

1152.  If  that  is  so,  it  may  be  argued  that  the  use  of 
milk  by  young  children  is  attended  with  that  danger  ? 
— I  am  afraid  that  I  do  not  quite  see  the  premisses  of 
your  question. 

1153.  Then  will  you  be  so  good  as  to  contravene 
them  ? — -My  ground  is  that  we  are  all  exposed  to  the 
liability.  We  have  an  abundant  supply  of  tuberculous 
material  in  and  around  us.  It  is  said  that  there  are 
50,000  organisms  in  a  cubic  metre  of  the  atmosphere 
of  Paris,  and  there  may  be  the  same  in  London,  and 
among  these  organisms  I  take  it  that  the  tubercle 
bacilli  more  or  less  actively  represented,  so  that 
1  feel  convinced,  in  my  own  mind,  that  I  and  all 
of  us  have  plenty  of  bacilli  in  us  and  around  us, 
so  that  if  from  any  cause  we  become  liable  to  their 
plantation  we  shall  get  them. 

1154.  Then  you  are  not  as  much  moved  as  the  pro- 
moters of  this  inquiry  have  been,  by  the  notion  that 
very  great  risk  is  incurred  by  the  careless  eating  or 
drinking  of  tuberculous  food  ? — No,  I  do  not  think  v/e 
run  any  great  risk. 

1155.  That  is  a  very  important  statement  of 
opinion ;  you  are  of  opinion,  nevertheless,  that  what- 
.ever  sanitary  laws  exist  in  the  large  towns,  and  in  the 
country,  which  tend  to  induce  greater  care  in  the 
inspection  of  meat  and  in  the  management  of  dairies, 
having  begun  a  certain  amount  of  legislation  of  that 
sort,  it  would  be  well  not  only  to  continue  it  but  to 
intensif}'  it  ? — Unquestionably,  if  there  be  any  tuber- 
culous disease  in  milk  or  in  flesh,  it  would  be  very 
improper,  of  course,  to  allow  any  one  knowingly  to 
consume  it. 

1156.  I  suppose  that  in  your  great  practice  and 
experience  of  disease  you  take  care,  in  every  case, 
to  trace,  as  far  as  you  can,  tiic  origin  of  the  disease  ? — 
Well,  I  do  take  considerable  care  to  ascertain,  as  far  as 
possible,  what  was  the  beginning  of  the  earliest  failure 
of  health,  the  hereditary  disposition  of  the  patient, 
and  any  of  the  conditions  of  life  to  which  he  may 
have  been  exposed. 

1157.  I  think  you  have  recently  been  to  Berlin  ? — 
Y''es,  I  have  just  come  back. 

1158.  I  do  not  propose  to  enter  into  the  interesting 
subject  of  Dr.  Koch's  remedy,  but  as  far  as  you  could 
feel  the  pulse  of  public  medical  opinion  in  Berlin,  do 
you  think  they  are  hopeful  that  care  of  the  kind 
submitted  to  us  as  to  the  character  of  the  meat  and 
milk  any  impression  can  be  made  upon  the  quantify 
of  tuberculosis  in  the  world? — I  think  that  the 
German  physicians,  generally,  are  very  strongly 
impressed  with  the  contagiousness  or  consumption. 
I  went  round  one  very  fine  hospital,  and  I  was  told 
that  in  all  cases  the  mattress  used  by  a  consumptive 
patient  is  burnt  after  the  patient  soes  away  ;  so  that 
they  entertain  the  belief  of  the  contagious  nature 
ot  the  disease  much  more  strongly  than  we  do. 

1159.  That  is  to  say,  contagious  between  man  and 
man  ? — Yes. 

1160.  But  they  do  not  hold  the  same  view,  so  far 
as  you  are  aware,  with  regard  to  animals  ? — I  should 
think  they  do,  but  I  observed  raw  meat  largely  given 
to  consumptive  patients  in  Berlin. 
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1161.  You  are  aware,  I  dare  say,  that  a  very 
stringent  system  of  supervision  and  interference  with 
the  natural  course  of  trade  has  been  goinf>;  on  in 
Copenhagen  for  the  last  three  years  ? — I  have  heard  so. 

1162.  You  do  not  know  anything  personally  or 
particularly  about  it? — No,  I  do  not. 

16.3.  If  we  were  unhesitatingly  to  accept  as 
undoubted  all  the  experiments  which  have  been 
detailed  in  me  reports  and  books  we  have  seen  as 
regards  inoculation  from  animal  to  animal  it  would 
not  alter  your  general  disposition  to  believe  that  great 
danger  may  exist  from  eating  tuberculosis  meal? — 
Inoculation  is  one  thing  and  disease  derived  from 
inhalation  or  the  digestive  process  is  another.  The 
two  are  very  dissimilar,  my  great  difficulty  consists 
in  this  fact :  if  milk  were  so  dangerous  to  children 
who  specially  take  milk,  it  strikes  me  as  being  some- 
what curious  that  the  disease  is  not  more  notably 
prevalent  among  young  children,  a  large  proportion 
of  whom  suffer  from  disease.  Turning  the  matter 
over  and  over  in  my  mind,  I  cannot  tay  that  I  am  at 
all  convinced  of  the  association  between  the  two,  as  a 
matter  of  fact,  statistics  go  to  show  that  the  offspring 
of  diseased  parents,  especially  where  the  inheritance 
is  on  the  female  side,  acquire  phthisis  rather 
later  than  when  they  inherit  it  from  a  diseased  father. 
Elaborate  statistics  have  been  prepared  on  that 
point  by  Dr.  Reginald  Thompson,  drawn  up  from 
the  records  of  Brompton  Hospital. 

1164.  You  do  not  find  an  excess  of  mortality  among 
the  children  of  diseased  mothers  ? — No.  Of  course, 
when  we  have  to  deal  with  the  children  of  sick 
mothers  suffering  from  tuberculosis  one  would  expect 
a  notable  excess  of  mortality  among  them  from  tuber- 
culosis whilst  still  in  infancy. 

1165.  I  take  it  that  if  children  inherit  the  disease, 
as  you  were  just  saying,  from  either  parent,  they 
inherit  it  at  once  from  their  birth,  and  the  disease 
would  appear  immediately  ? — Yes. 

1166.  That  would  not  account  for  the  tendency  on 
the  part  of  children  to  contract  phthisis  at  the  age  of 
five  or  six  years  ? — I  do  not  think  the  inherited  disease 
of  children  at  birth  is  ever  like  that  of  children  who  get 
the  disease  later. 

1167.  You  do  not  think  that  they  are  born  with 
bacilli  in  them  ? — No  ;  there  is  no  evidence  of  it. 

1168.  You  spoke  of  the  Germans,  who  are  very 
ailvanced  on  this  subject,  treating  their  consumptive 
patients  with  raw  meat? — Yes. 

1169.  Do  you  know  whether  the  meat  had  been 
specially  examined  with  a  view  to  ascertain  whether 
it  came  from  a  healthy  animal  or  not  ? — I  cannot  say, 
but  I  think  they  must  take  some  pre(iaution  of  that 
kind.  T  was  certainly  struck  at  seeing  plates  of  raw 
meat  made  use  of. 

( Chairman.)  I  will  not  detain  you  longer.  Dr. 
Powell.  I  will  wait  and  hear  what  the  other 
members  of  the  Commission  have  to  ask  you,  and  I 
may,  perhaps,  trouble  you  with  a  question  or  two 
afterwards. 

1170.  {Dr.  Buchanan.)  You  made  use  of  a  phrase 
in  one  of  your  earlier  answers.  Dr.  Powell,  that  seems 
to  me  to  have  a  good  deal  of  interest  for  our  Com- 
mission. The  Commissioners,  as  yon  may  easily 
suppose,  have  to  proceed  very  largely  indeed  by 
reasoning  from  the  analogy  of  what  happens  in  the 
case  of  the  lower  animals,  in  order  to  arrive  at  a 
conclusion  as  to  what  may  happen  in  ihe  case  of  a 
human  being  ? — Quite  so. 

1171.  We  want  very  much  to  know  how  far  we  can 
trust  these  analogies.  I  notice  that  you  said,  using 
the  past  tense,  you  had  an  impression  of  a  pathological 
difference  between  the  bovine  and  the  human  tubercle. 
I  presume  you  meant  by  this  use  of  the  past  tense 
that  you  have  come  to  think  tlie  two  are  very  much 
alike,  or  more  alike  than  you  had  originally  thought 
them  ? — Yes. 

1172.  How  would  that  affect  your  view  as  to  the 
trustworthiness  of  the  analogies  drawn  from  the 
lower  animals  and  applied  to  man  ? — Well,  of  course, 
there  is  a  difference  in  authority  as  to  the  form  of 


the  tubercle  in  bovine  tuberculosis  and  tuberculosis 
in  man.  That  may  be  due  to  the  altered  structure  of 
tlie  two  classes.  I  do  not  know  that  any  essential 
difference  has  been  found  in  the  bacillus.  My  im- 
pression at  the  present  moment  is  that  the  bacillus  is 
practically  tb.e  same. 

1173.  We  are  told  so,  but  that  there  are  some  little 
differences  in  the  morphology  of  the  bacilli ;  and  we 
ara  toU!  so  on  good  authority.  1  believe.  But  there  re- 
mains the  question  of  the  trustworthiness  of  such 
analogies  as  we  draw  from  the  lower  animals  and 
venture  to  apply  to  a  human  being? — I  did  not  mean 
to  cast  any  doubt  about  that.  I  think  the  diseases 
are  sufficiently  analogous  for  that  part  to  hold  good. 
I  do  not  feel  justified  in  recording  any  views  contrary 
to  that,  certainly. 

1174.  We  are  told,  for  example,  of  considerable 
differences  in  the  behaviour  of  cattle  and  sheep  in 
their  proclivity  to  tuberculosis.  Supposing  that  we 
learn  that  cattle  are  the  more  susceptible  to  tuber- 
culosis by  taking  tubercular  milk  into  the  stomach,  we 
should  have  to  make  an  allowance  for  that  difference 
between  cattle  and  sheep  before  we  procesded  to 
apply  to  sheep  tJie  experience  derived  from  cattle ; 
is  not  that  so  ? — Yes. 

1175.  What  allowance  should  we  have  to  make  for 
the  case  of  human  beings.  Should  we  infer  that  what 
is  true  in  regard  to  cattle  is  true  also  of  human  beings. 
Because  we  find,  for  example,  that  tuberculous  cows' 
milk  did  the  mischief  to  the  calf,  might  we  infer  that 
tuberculous  milk  ttiken  from  a  bovine  source  would 
also  do  harm  to  the  human  infant  ? — You  might  infer 
so. 

1176.  Have  you  had  any  experience  about  that 
matter  ? — My  experience  is  that  I  have  not  been 
satisfied  that  I  have  met  with  cases  in  which  the 
tuberculosis  in  the  human  subject  has  l)een  started  by 
the  drinking  of  milk.  I  perfectly  understand  the 
great  analogy  between  the  two,  but  I  gather  that 
I  am  questioned  now  as  to  what  one's  expei'ience  is. 

1177.  {Chairman.)  May  I  interpose  a  question 
here,  if  you  will  allow  me.  It  does  not  follow  that 
because  tuberculosis  is  a  matter  of  analogies  the 
anatomy  is  the  same  in  the  two  classes — -animals  and 
human  beings.  It  does  not  follow,  I  apprehend,  that 
the  disease  is  the  same.  I  think  you  rather  put  it  in 
that  way  ? — Yes. 

1178.  Take,  by  way  of  illustration,  the  case  of 
smallpox.  Wh.atever  the  disease  is  from  which  cows 
suffer,  the  analogy  in  tlie  case  of  mankind,  so  far  as 
that  disease  is  concerned,  takes,  in  fact,  a  different 
form.  The  results  of  vaccination  are  not  manifested 
in  precisely  the  same  way  in  the  two  cases  ? — No. 

1179.  1  mean  that  although  the  bovine  disease  may 
not  be  different  from  smallpox,  it  is  m.anifested 
differently.  Does  not  that  consideration  and  illustra- 
tion show  how  difficult  it  is  to  be  quite  sure  that 
although  this  disease  appears  to  be  quite  the  same,  it 
may  be  different  in  man  and  animals  ? — I  think  it 
shows  by  analogy  that  disease  is  communicable  from 
animals  to  man  by  feeding  under  certain  conditions, 
but  1  do  not  think  the  point  has  been  experimentally 
shown. 

1180.  {Dr.  Buchanan.)  I  was  going  to  take 
another  advantage  of  Dr.  Powell's  observation?.  You 
told  us  that  you  have  observed  the  preliminary  cir- 
cumstances under  which  people  fall  into  consumption, 
and  i.hat  you  have  examined,  among  other  things,  the 
question  of  hereditaiy  predisposition.  You  can  tell 
us  something  of  ttie  proportion  of  cases  which  come 
into  the  hospital  in  v/hich  the  persons  who  have  been 
suffering  from  tuberculosis  had  a  previous  history  of 
hereditary  tuberculosis  ? — Yes,  I  think,  statistically, 
that  the  proportion  is  as  nearly  as  possible  48  per 
cent. 

1181.  About  48  per  cent.? — Yes.  One's  impres- 
sion will  endorse  that. 

1 182.  With  a  history  of  tubercle  in  the  father  or  the 
mother  ? — Yes,  oi-  in  the  direct  blood  lino.  Say  from 
an  aunt,  on  the  father's  side. 
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1183.  Have  you  found  it  more  frequently  on  the 
father's  side  than  on  that  of  the  mother  ? — I  have 
a  note  here  upon  that  point,  which  I  may  perhaps  be 
allowed  to  refer  to.  "  Hereditary  :  59  .per  cent,  for 
"  females,  and  37  per  cent,  for  males."  That  will 
give  an  average  of  about  48. 

1184.  Leaving  4  per  cent,  not  accounted  for? — It 
is  an  average  of  a  little  more  than  40  per  cent,  for 
both  ;  about  48. 

1185.  {Chairman.)  Putting  it  in  a  proper  way, 
about  one-half  ? — Yes. 

1186.  {Dr.  Payne.)  That  is  not  altogether  direct 
descent  ? — No, 

1187.  {Dr.  Buchanan.)  The  per-centage  on  the 
female  side  Avho  have  this  family  history  of  tubercle 
is  58  ? — Yes,  58  per  cent. 

1188.  And  36  per  cent,  on  the  male  side? — Yes. 
That  is  the  effect  of  the  statistics  of  Dr.  Reginald 
Thompson  of  cases  derived  from  the  Brompton  Hos- 
pital. The  other  reports  from  the  Brompton  Hospital 
come  to  the  same  thing. 

1189.  You  account  for  96  per  cent.  Is  the  other 
fraction  of  no  consequence  ?  What  I  mean  is  this  : 
Is  the  remaining  4  per  cent,  made  up  by  fractions  of 
no  importance,  or  is  there  another  formula  ? — You 
have  misunderstood  my  answer.  Taking  1,000  cases 
of  phthisis,  59  per  cent,  are  on  the  female  side,  or  37 
per  cent,  on  the  male  side. 

1190.  I  thousht  you  meant  a  given  100  cases  of 
inherited  tubercle  ? — Oh,  dear,  no. 

1191.  {Chairman.)  That  was  the  noted  condition  ? 
Yes. 

1192.  {Dr.  Buchanan.)  It  has  reference,  theu,  to 
a  total  number  of  patients? — Yes.  Roughly  speak- 
ing, the  percentage  of  phthisical  inheritance  is  about 
48  per  cent.,  a  little  in  excess  of  that  for  women,  or  a 
little  within  it  for  men. 

1193.  Would  that  proportion  hold  approximately 
for  people  of  different  ages  ?  In  the  case  of  a  child, 
for  instance,  would  there  be  much  difference  from  this 
proportion  ? — I  should  say  not,  speaking  generally. 
I  think  the  inheritance  tends  rather  to  distribute  the 
current  of  disease. 

1194.  What  is  your  own  belief  as  to  the  value  of 
the  figures  as  evidence  of  the  frequency  with  which 
the  disease  has  been  derived  from  the  parent  by  the 
child? — I  am  still  strongly  impressed  by  the  obser- 
vations which  have  been  made  as  to  the  reality  of 
inheriting  a  predisposition  to  phthisis. 

1195.  A  predisposition  to  phthisis  ? — Yes. 

1196.  And  whatever  that  degree  of  predisposition 
to  phthisis  is,  would  you  be  prepared  to  regard  it  as 
sufKcient  to  produce  phthisis  in  the  absence  of  in- 
fection obtained  from  outside  ? — Well,  as  I  said  just 
now,  under  the  ordinary  circumstances  of  civilization, 
I  take  it  for  certain  that  there  is  ever  present  a 
possibility  of  receiving  the  bacillus,  and  that  we  have 
weak  health  on  the  one  side  and  the  plantation  of 
the  bacilli  on  the  other,  having  for  its  result  phthisis. 
What  I  mean  is,  that  there  is  a  proclivity  on  the  one 
side,  organs,  for  instance,  that  are  predisposed  by 
inherited  or  acquired  defect  to  the  reception  of  the 
bacilli.  I  am  quite  aware,  from  the  experiments 
which  have  been  made,  that  an  animal  subjected  to 
the  spray  of  a  tuberculous  fluid  for  a  certain  time  will 
be  almost  certain  to  acquire  tuberculosis.  But  the 
conditions  of  human  life  do  not  approximate  to  those 
of  such  an  experiment,  or  allow  of  its  being  made. 

1197.  I  think  it  is  Mill  who  points  out  that  when 
reasoning  about  causation  we  may  be  apt  to  omit 
from  the  argument  some  necessary  causes  or  conceal 
them  under  the  name  of  necessary  conditions. 
For  example,  he  puts  some  such  case  as  this. 
If  a  person  is  drowned,  and  it  is  said  that  he  is 
drowned  because  he  could  not  swim,  we  do  not 
mention  tlie  presence  of  water  ;  and  yet  water  is  a 
cause  of  drowning  in  the  sense  of  being  a  sine  qua  non. 
Are  you  thinking  of  the  presence  of  the  bacillus  as 
being  a  cause  of  tubercle  only  in  the  same  sense  as 
the  water  in  Mill's  illustration  ? — The  tendency  of 
the  day  is,  perhaps,  to  speak  of  the  bacilli,  and  to 
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1198.  I  wish  now  to  ask  you  to  give  the  Commis-  F.R.C.P. 
si  on  some  of  your  experience  in  connexion  with  the    ^  Dec  1890 

Brompton  Hospital.    What   special  precautions  do  ' 

you  take  to  prevent  the  spread  of  a  disease  which  is 

held  to  be  communicable  from  patient  to  patient,  or 
rather  from  patient  to  nurse,  and  from  patient  to 
doctor  ?  What  precautions  are  taken  in  the  way  of 
disinfection  or  separation,  and  what  precautions  of  a 
sanitary  nature  ? —  The  sanitary  precautions  now 
adopted  in  the  Brompton  Hospital,  and  adopted,  of 
course,  since  one  became  aware  of  the  existence  of  the 
bacillus,  and  soon,  are  1o  disinfect  the  sputa  and  the 
•spitting  vessels.  Carbolic  fluid,  thymol,  or  sanitas, 
or  some  other  disinfectant  is  put  in  the  vessels  used. 
Of  late  years  the  sputum  has  been  taken  down  stairs 
and  burnt  instead  of  being  put  into  the  drains. 

1199.  That  is  the  system  now  carried  on  ? — Yes,  I 
believe  so.  I  am  not  aware  that  the  milk  is  boiled, 
but  I  cannot  say  with  certainty.  Beyond  that,  abun« 
dant  air  space  is  provided  and  good  ventilation.  I  am 
not  aware  whether  any  other  special  precautions  are 
taken. 

1200.  Are  there  any  special  precautions  taken  in 
dealing  with  the  bedding  and  clothing  ? — No,  I  think 
not.  I  presume  you  mean  in  the  way  of  steeping 
them  in  disinfectants  ? 

1201.  Yes  ? — No,  I  am  not  aware  of  any. 

1202.  I  presume  they  all  pass  through  the  ordinary 
processes  of  washing  ? — Yes,  I  believe  so. 

1203.  Is  that  doee  in  the  institution  or  not  ? — I 
tiiink  it  is  not  done  in  the  institution.  I  think  there  is 
no  laundry  in  the  hospital. 

1204.  Do  you  think  the  Commission  could  get  any 
evidence  of  the  prevalence  of  tubercle  among  the 
washerwomen  who  work  for  the  Brompton  Hospital  ? 
— I  should  think  it  might  be  desirable. 

{Chairman!)  Hovv^  about  the  nurses  ? 

1205.  {Dr.  Buchanan.)  I  was  going  to  ask 
Dr.  Powell  a  question  about  the  nurses.  {To  witness.) 
Can  you  learn  anything  about  the  people  employed  in 
washing  the  clothes  for  the  hospital,  or  who  have 
been  employed  there  almost  since  their  childhood  ? 
I  presume  you  know  a  good  deal  about  the  history 
of  the  arrangements  there  ? — I  will  make  inquiry  ;  but 
to  carry  it  out  with  any  advantage  to  the  Commission 
will  requii'e  a  great  deal  of  time  and  care,  or  it  would 
not  be  done  satisfactorily. 

1.206.  We  should  be  unable  to  do  it  as  satisfactorily 
as  you  can.  Can  you  undertake  to  get  us  informa- 
tion on  the  subject? — I  will  speak  about  it,  and  do 
all  I  can. 

1207.  Thank  you.  Are  your  nurses  more  liable 
than  other  people  of  the  same  age  to  become  tuber- 
culous ?  —  I  think  I  can  answer  that  question 
emphatically  in  the  negative.  At  the  request  of 
Dr.  Cotton  returns  were  obtained  by  Mr.  Edwards, 
a  former  resident  medical  o/hcer,  in  regard  to  all  the 
people  who  were  or  had  been  connected  with  BromjJton 
Hospital, — nurses,  porters,  piiysicians,  surgeons,  and 
so  on.  It  was  found  that  the  mortality  from  con- 
sumption was  quite  within  the  average  of  ordinary 
mortality. 

1208.  When  was  that  inquiry  made  ? — The  result 
is  published  in  Dr.  Williams'  book.  Tiie  information 
■\7as  published  also  by  Di'.  Cotton,  a  good  many  years 
ago  now. 

1209.  The  publication  is  since  the  time  of  the 
observations  that  have  been  made  upon  the  bacterial 
relations  of  phthisis  ? — The  inquiry  is  quoted  by 
Dr.  Williams  in  his  book.  I  am  not  sure  that  I  have 
a  reference  to  the  place  where  the  statistics  are  to  be 
found,  but  I  will  find  it  out  for  jou. 

1210.  I  hav«  only  just  one  other  question  to  ask 
you,  Dr.  Powell.  Accepting  the  view  that  tlie  entry 
of  tubercle  bacillus  into  the  body  of  a  patient  is  the 
means  of  infecting  him  or  her  with  tuberculosis — ac- 
cepting that  view,  may  I  ask  you  if  you  concur  in 
the  opinion  which  has  been  given  to  us  by  Dr.  Kleir, 
and  some  others,  that  the  place  at  which  the  bacilli 
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enter  the  body  cannot  be  inferred  from  the  local 
manifestation  of  the  tubercles  in  one  or  another 
organ  ?— You  mean  that  the  bacillus  may  enter  the 
stomach  and  find  its  way  into  the  lungs  ? 

)211  I  mean  that  it  may  enter  the  stomach  or  the 
intestines,  and  yet  the  principal  manifestation  be  in 
the  luno-s  ^ — I  think  that  is  quite  possible. 

1212?  Yon  would  not  dispute  that  proposition  at 
all  ?— No,  I  think  not.  n      ,  ^ 

1213  It  would  be  a  great  thing  for  the  Commis- 
sion if  we  could  be  sure  that  we  knew  for  a  certainty 
where  the  tubercle  enters  the  body.  We  should  then 
be  able  to  reason  much  more  confidently  as  to  the 
effect  of  feeding  with  meat  and  milk  ?— Just  so. 

1214  (Professor  Brotvn.)  Here  IS  only  one  ques- 
tion I  want  to  ask,  but  it  is  rather  an  important 
one  It  puts  Dr.  Buchanan's  proposition  m  another 
form  as  to  the  proceedings  of  the  Commission  in 
reo'ard  to  the  evidence  we  are  able  to  get.  Clearly 


enough  it  must  be 


entirely  illogical  supposing  the 

The  witness 


Commission  is  satisfied  from  the  evidence  either  that 
the  meat  or  milk  of  tuberculous  animals  does  or  does 
not,  by  inoculation  or  otherwise,  injure  rabbits  and 
guinea  pigs  fed  on  it,  and  in  consequence  should 
report  that  it  would  not  be  injurious  to  a  human 
being  fed  upon  it ;  would  you,  as  a  man  of  great 
experience,  be  satisfied  with  the  conclusion  of  the 
Commission  ? — I  should  be  greatly  impressed  by  it, 
at  all  events. 

1215.  You  would  not  think  it  strange  or  entirely 
away  from  the  point  ? — You  mean  that  it  would  not  be 
strange  to  argue  from  the  effect  on  guinea-pigs  that 
similar  results  would  be  produced  upon  man  ? 

1216.  Yes  ? — I  can  only  say  that  I  should  be 
greatly  impressed  by  any  evidence  to  that  effect, 

1217.  I  only  wanted  to  know  what  you  think  about 
it  ? — I  quite  understand. 

1218.  {Chairman.)  Perhaps  you  will  come  again, 
Dr.  Powell,  if  we  want  to  ask  you  any  more  ques- 
tions ? — Certainly. 

withdrew. 


Dr. 

1.  Rnnsome, 
I.  v.,  M.A., 
F.R.S. 


Dr  Arthur  Hansome,  M.D.,  M.A.,  F.R.S. ,  Honorary  Physician  to  the  Manchester  Hospital  for 
Consumption  and  Diseases  of  the  Throat,  called  in  and  examined. 


1219  (Chairman.)  Will  you  be  so  good.  Dr.  Ran- 
some,  as  to  state  to  the  Commission,  the  position  you 
hold  in  Manchester  ?— I  am  honorary  physician  to  the 
hospital  for  consumption.  _  _ 

1220.  That  is  a  special  hospital  ?— Yes,  it  is  a 
special  hospital  for  coa^-imption  and  diseases  of  the 

throat.  •  i. 

1221.  And  how    Wmg   have   you   been   m  tliat 
position  ?— About  12  years. 

1222.  How  many  patients  are  there  there  ? — Do 
you  mean  how  many  are  there  immediately  under  my 

care  ?  ,  , 

1223.  I  mean  what  has  been  the  average  number  ot 
patients  out  and  in  during  those  12  years?— That  is 
very  dithcult  to  say,  but  ^ve  have  an  attendance  on  my 
day  of  about  200  out-patients.  We  have  had  as  many 
as  230. 

1224.  We  may  take  it  that  there  are  200  out- 
patients constantly  in  attendance  ?-^Yes  ;  but  that  is 
merely  on  one  day  of  the  week. 

1225.  You  do  not  speak  for  the  hospital  as  a  whole  ? 
—No. 

1226.  Only  from  your  own  experience  ?~On)y 
from  my  own  experience. 

1227-  How  many  beds  are  there  in  the  hospital  ? — 
Thirty-seven , 

1228.  Under  your  charge  ?— No  ;  there  have  been 
only  about  10  under  my  charge,  but  I  see  them  all. 

1229.  That  is  the  measure  and  extent  of  your 
experience,  and  the  number  of  cases  you  have  ui;der 
your  charge  ? — Yes. 

1230.  ijo  you  attend  private  patients  as  well? — 
Yes. 

1231.  Generally  in  connection  with  the  same 
disease  ?— No,  I  am  in  general  practice. 

1232.  Are  you  a  thorough-going  adherent  to  the 
newly-discovered  view  as  to  the  communicability  of 
consumption? — Communicability  by  means  of  the 
bacillus. 

1233.  Yes?— Oh,  yes,  I  believe  that  it  comes  iiom 

without.  T   .  T  1 

1234.  Do  vou  think  that,  however  weak  and  sickly 
a  person  may  be  naturally,  he  does  not  become  con- 
sumptive, except  by  inhaling,  imbibing,  or  ingesting 
the  bacillus  ?— Yes,  as  a  general  rule. 

1235.  You  say  that  it  is  the  general  rule.  Is  it  not 
the  universal  rule? — I  should  not  like  to  deny  the 
possibility  of  transmission  by  hereditary  taint,  but, 
originally,  of  course,  it  comes  from  without. 

1236.  Do  you  mean  that  infants  are  born  with  it  ? 
—1  think  that  is  possible. 

1237.  And  if  so,  would  it  follow  that  they  must 
rapidly  f<hov,'  it  ?  Would  they  grow  to  maturity  with 
this  inherited  mischief  in  them,  and  then  become  con- 
!5umptiTe  ?— I  do  not  deny  even  the  possibility  of 


that.    I  do  not  believe  it  myself,  but  still  I  do  not 
deny  the  possibility  of  it. 

1238.  Still,  speaking  genei'ally,  your  view  is  that  the 
disease  comes  from  without  ? — Yes. 

1239.  Is  that  state  of  opinion  growing  gradually, 
or  do  you  adopt  it  from  experiments  which  have  been 
quoted,  and  the  statements  which  have  been  made  by 
specialists? — I  had  come  to  that  conclusion  before 
the  discovery  of  the  bacillus,  both  from  my  own 
experience  and  from  other  evidence. 

1240.  Do  you  find  that  persons  in  attendance  upon 
consumptive  people  get  consumption  ? — The  attendants 
in  the  hospital  ?    I  should  say  not. 

J 241.  You  do  not  think  so? — No,  I  never  saw 
such  a  case. 

1242.  Then,  may  I  ask  you  if  you  can  say,  in  a 
word,  when  you  began  to  suspect  that  consumption 
was  infectious,  so  to  speak,  if  you  found  that  it  did 
not  occur  in  such  a  very  natural  way  ? — I  came  to 
the  conclusion  that  it  might  be  acquired  in  that  way, 
or  usually  was  acquired,  on  account  of  the  evidence 
obtained  as  to  phthisis  in  the  Army,  I  refer  to  the 
result  of  the  Royal  Commission  which  sat  after  the 
Crimean  War.  I  also  studied  the  experience  of  large 
towns,  and  the  enormous  spread  of  the  disease  in 
badly-ventilated  tenements. 

1243.  Places  which  the  bacillus  would  haunt,  and 
in  which  they  would  lurk  ? — -Yes,  and  possibly  live. 
I  think  there  is  reason  to  believe  that  tlicy  cannot 
live  under  more  healthy  conditions  for  any  length 
of  time. 

1244.  Do  you  'know,  in  your  own  experience,  of 
any  cases  in  which  you  have  had  reason  to  suspect  or 
believe  that  the  patient  had  contracted  consumption 
from  eating  tuberculous  meat,  or  drinking  tuberculous 
milk  p — I  have  had  no  experience  whatever  of  patients 
contracting  the  disease  from  eating  meat,  and  I  have 
no  definite  evidence  to  offer  in  respect  of  milk.  At 
the  same  time  I  cannot  say  that  I  have  not  suspected 
it. 

1245.  Have  any  cases  occurred  within  your  ex- 
perience of  healthy  people,  not  apparently  disposed 
to  consumption,  falling  ill  as  a  person  would  fall  ill  of 
scarlatina  or  diphtheria? — I  have  never  heard  of 
such  a  case. 

1246.  Do  you  think  there  is  any  risk  of  its  occur- 


rmo- 


-Prom  eating  meat  or  drinking  milk  ? 


1247.  Yes  ? — I  can  only  take  the  evidence  of 

other  people.  I  have  had  no  experience  myself,  but 
I  should  say  there  is  a  possibility. 

1248.  Y"ou  would  say  that  there  is  a  possibility  ? — 
Yes. 

1249.  But  you  have  no  strong  reason  to  believe 
that  that  is  the  way  in  which  the  disease  is  brought 
about  ? — No. 
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1250.  And  what  do  you  say  in  regal'd  to  milk?  — 
I  may  say  that  I  have  had  a  strong  suspicion  in  more 
than  one  case  where  the  patient  has  become  tuber- 
culous. 

1251.  It  is,  of  course,  in  children  who  are  fed  very 
largely  on  milk  that  you  would  expect  to  find  these 
symptoms  ? — I  have  had  cases  which  have  occurred 
that  I  could  not  attempt  to  account  for  except  on  that 
assumption. 

1252.  Is  it  your  practice  in  the  hospital  to  advise 
the  boiling  of  milk  — Yes. 

1253.  What  is  your  opinion  upon  that  matter  ? — 
I  think  that  it  is  decidedly  important. 

1254.  You  are  aware,  I  daresay,  generally  of  the 
provisions  which  are  contained  in  the  Public  Health 
Act  and  in  the  Dairies  Act  for  looking  after  and 
inspecting  the  slaughter-houses  and  dairies  ? — Yes. 

1255.  And  in  Manchester  the  inspection  is  pretty 
regularly  attended  to  ? — I  believe  it  is.  I  am  not 
acquainted  witli  the  matter  myself,  but  I  understand 
that  the  inspection  is  regularly  attended  to  even  in 
the  present  state  of  the  law.  The  duty  devolves  on 
the  medical  officer  of  health  or  the  veterinary  surgeon 
who  inspects  the  cattle  in  the  cowsheds. 

1256.  Of  course  everyone  knows  that  the  machinery 
of  legisljition  is  in  its  early  stages,  and  may  be  greatly 
developed  ? — Yes. 

1257.  Y'^ou  are  in  favour  of  its  development,  I  take 
it  ? — Y^'es. 

1258.  Even  although  you  do  not  hold  with  the  view, 
as  far  as  your  knowledge  goes,  that  healthy  people 
frequently  contract  consumption  by  eating  tuberculous 
meat  and  drinking  tuberculous  milk  ? — Yes,  certainly. 

1259.  Still,  upon  general  grounds  you  would 
advocate  the  more  stringent  administration  of  the 
law  ? — Yes,  and  specially,  because  it  is  desirable  that 
cows  sixould  be  kept  free  from  tid^erculosis  as  far  as 
possible.  If  that  is  to  be  effected  it  is  necessary 
that  they  should  be  kept  free  from  any  source  of 
infection. 

1260.  Do  you  found  your  general  view  as  to  the 
expediency  of  enforcing  and  making  more  stringent 
such  laws  as  the  existing  sanitary  regulations  upon 
the  view  you  entertain  as  to  the  risk  mankind  in 
general  run  of  being  poisoned  by  bacilli  attacking 
them  through  the  drinking  of  milk?~No,  certainly 
not. 

1261.  Do  I  understand  you  to  say  that  the  nurses 
in  your  hospital  have  not  shown  any  tendency  to 
become  tuberculous  from  waiting  upon  the  patients  ? 
— No  ;  certainly  no  such  tendency  has  been  shown. 

1262.  Do  you  attribute  that  to  the  course  which  is 
taken  by  the  hospital  authorities  in  keeping  up  a 
perfect  ventilation  ?— Yes,  mainly. 

1263.  Do  you  not  think  that  that  answer  may  be 
used  as  an  admission  by  those  who  consider  that  con- 
sumption is  decidedly  of  an  infectious  character  ? — 
Directly  infectious,  do  you  mean  ? 

1264.  Well,  many  people  say  so.  If  it  is  to  be 
admitted  that  all  consumption  is  contracted  ab  extra, 
their  one  may  call  consumption  an  infectious  disease  ? 
—Yes. 

1265.  If  so,  would  not  the  nurses  in  the  hospital 
be  the  first  to  feel  it  ? — Y^'es,  if  it  were  to  come,  like 
the  vdiooping  cough,  with  the  breath  they  inhale. 
But  my  belief  is  that  the  bacilli  come  chiefly  from 
the  sputum,  which  is  dried  and  carried  olF  in  fine  dust, 
and  Avhich  does  not  retain  its  life  in  fresh  air  and  a 
dry  soil.  Consequently  in  the  hospital  it  is  not  neces- 
sar}'  that  the  nurses  should  take  it,  because,  for  one 
thing,  we  have  the  fresh  air  and  the  dry  soil,  and  in 
addition  we  destroy  the  tuberculous  sputa. 

1266.  Has  that  always  been  your  practice  ? — Only 
within  tlie  last  few  years ;  since  the  discovery  of 
Dr.  Koch. 

12G7.  Did  you  ever  notice  a  case  before  ? — No. 

1268.  Then  if  the  bacillus  is  so  easily  got  rid  of, 
even  in  the  hospital  where  it  nuiy  be  liable  to  infect 
the  vessels  and  linen  and  so  on,  how  do  you  make 
out  that  the  disease  is  of  tliis  contagious  character, 
and  that  people  catch  it  from  each  other  ?  What 


have  you  to  give  as  evidence  of  that  fact  ? — It  has  Dr. 
been  proved  that  tuberculous  sputa  will  convey  the  Itansomt 
disease.  M.D.,M.A 

1269.  Has  it  been  proved  that  tuberculous  sputa         '  '  ' 
may  be  used  as  a  means  of  infecting  rabbits  ? —    3  jggo 
Yes. 

1270.  But  that  is  not  the  point  I  want  to  know. 
I  want  to  know  how  you  reconcile  your  belief  that 
consumption  is  infectious  with  the  fact  that  there  have 
been  no  striking  cases  in  the  hospital  of  nurses 
taking  the  infection  ?— Active  tuberculous  sputa  has 
been  powdered,  and  dogs  have  been  made  to  inhale  it, 
with  the  result  that  they  have  contracted  tuberculosis 
simply  from  inhaling  it. 

1271.  But  before  Dr.  Koch's  discovery  of  the 
bacillus,  the  nurses  in  the  hospital  were  inhaling  the 
air  ? — -They  were  inhaling  it  in  a  hospital  which  was 
well  ventilated. 

J272.  Ventilation,  no  doubt,  would  save  them  from 
risk  to  a  great  extent,  but  it  is  a  strong  thing  to  say 
that  people  contract  this  infection  from  each  other  in 
a  pai'ticular  part  of  the  town  or  in  a  particular  house, 
when  they  are  absolutely  free  from  infection  in  a  well 
ventilated  house,  even  although  the  virus  must  be 
constantly  present  ? — J  have  formed  an  opinion  that 
the  bacillus  actually  gains  in  Adruleuce  after  some 
little  time  under  certain  bad  hygienic  conditions. 

1273.  Would  you  not  say  that  of  all  noxious  germs 
which  are  now  supposed  to  be  to  a  great  extent  the 
means  of  giving  disease  ? — Yes,  I  think  so  ;  like  the 
germ  of  typhoid  or  the  germ  of  cholera. 

1274.  You  would  feel  disposed  to  include  tubercle- 
bacillus  in  the  same  category  — Yes. 

1275.  I  suppose  that  in  the  case  of  typhoid,  it 
always  undergoes  some  process  in  the  sewer,  or  in  the 
water-closet,  or  wherever  it  may  be,  before  it  becomes 
infectious  ? — That  is  the  general  belief  now-a-days. 

1276.  And  you  think  the  same  is  probably  the  case 
with  the  bacillus  of  consumption  ? — Yes,  mainly  for  the 
reasons  which  have  just  been  stated. 

1277.  Would  you  go  as  far  as  to  say  that  if  in 
Mancliester,  for  example,  there  is  a  house  in  a  street 
whicli  is  full  of  consumption,  the  people  living  in  it 
would  contract  it? — Yes,  I  would.  L  can  pick  out 
certain  houses  in  the  low  districts  of  Manchester  where 
the  disease  has  occurred  again  and  again,  far  too  often 
to  be  accounted  for  upon  the  theory  of  probabilities. 

1278.  And  too  often  to  be  accounted  for  by  the 
unhealthy  condition  of  the  people  ? — Yes. 

1279.  Have  you  ascertained  in  some  particular 
house  that  the  people  were  born  there,  and  suddenly 
seemed  to  contract  the  disease  ? — No,  I  have  made  no 
collective  investigation  of  these  records  ;  but  I  believe 
that  there  have  been  cases  of  that  kind.  There  are 
houses  where  the  disease  has  been  present  for  a  good 
many  j'ears.  In  such  houses,  cases  of  consumption 
have  occurred  in  succession. 

1280.  You  do  not  hold,  then,  that  the  risk  of  catching 
the  breath,  as  one  calls  it,  of  an  infected  patient,  is  a 
very  dangerous  thing  ? — No,  I  do  not. 

1281.  But  the  emanations  from  an  infected  patient, 
may  pass  through  some  stage  and  come  back,  and  be 
very  infectious  indeed  ? — Yes. 

1282.  Apart  from  such  means  as  I  suggest,  namely, 
a  moi'e  stringent  administration  of  the  Sanitary  Acts, 
is  there  anything  else  that  occurs  to  you  that  would, 
properly  made  use  of,  tend  to  diminish  the  spread  of 
consumption  ?  Are  there  any  other  precautions  that 
might  be  taken — Y^es.  I  presume  that  you  mean 
more  especially  in  reference  to  meat  ? 

1283.  Well,  that  is  the  particular  suljject  of  our 
enquiry? — Certainly  I  think  that  regulations  with 
respect  to  the  ventilation  and  drainage  both  of  cattle 
sheds  and  of  human  dwellings  ought  to  be  put  in 
force. 

12S4.  Considering  the  immense  extension  of  the 
area  of  consumption  in  this  kingdom  alone,  can  you 
fairly  connect  tlie  existence  of  the  ilisease  Avith  the 
condition  of  the  dwellings  in  wiiich  tlic  people  live  ?—-- 
Yes,  I  think  so. 

I  2 
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1285.  Even  among  the  higher  classes  of  society  ? — 
Even  among  the  higher  classes  of  society.  [  believe 
they  get  it  in  attending  crowded  assemblies 

1286.  I  am  afraid  you  will  not  be  able  to  throw  any 
light  upon  what  is  really  the  precise  question  with 
which  we  have  to  deal,  namely,  "  to  inquire  _«nd 
"  report  what  is  the  effect,  if  any,  of  food  derived 
"  from  tuberculous  animals  on  human  health  ;  and,  it 
«  prejudicial,  what  are  the  circumstances  and  con- 
"  ditions  with  regard  to  the  tuberculosis  in  the  animal 
"  which  produce  that  effect  upon  man  "  ?— I  thmk  not. 

1287.  You  would  be  an  advocate  for  the  stringency 
of  supervision  on  general  sanitary  grounds  '^"Yes. 

1288.  But  you  cannot  say  that  the  risk  to  human 
beings  is  so  serious  from  the  consumption  of  meat  and 
milk  that  you  would  attach  undue  importance  to  such 
sanitary  regulations  ?— You  say  undue  mrportance?. 

1289.  I  mean  an  exaggerated  importance  ."—No. 
1290  You  do  not  beUeve,  as  a  matter  of  fact,  that 

I  run  any  risk  when  I  go  to  my  butcher  in  Bond 
Street  and  ordei-  a  joint  of  meat  ?— I  do  not.  I  should 
rather  expect  it  in  the  low  quarters  o£  a  town,  such  as 
Ancoats  in  Manchester. 

1291.  That  is  because  sufficient  attention  is  not 
paid  to  the  condition  of  the  animals  when  slaughtered  ? 
—Yes. 

1292.  {Dr.  Buchanan.)  Have  you  formed  any 
opinion'  as  to  the  proportion  of  tubercle  that  owes  it 
origin  to  the  consumption  of  infected  meat  or  infected 
food  of  any  kind  ?— I  am  afraid  I  have  no  direct 
evidence  on  which  to  form  such  an  opinion.  I  should 
be  inclined  to  believe  it  is  a  small  amount. 

1293.  That  the  infection  may  be  due  to  the  inges- 
tion of  tuberculous  meat  ?— I  should  think  it  was 
probable  that  a  small  amount  might  be  due  to  that 
cause. 

1294.  Has  there  been  any  diminution  m  the  preva- 
lence of  consumption  in  late  years  in  Mancliester  ? — I 
think  Manchester  has  shared  in  the  general  reduction 
throughout  the  kingdom,  but  I  have  not  had  the 
figures  placed  before  me  as  to  the  amount  by  which  it 
has  been  reduced.  I  think,  ho.rever,  there  certainly 
has  been  a  reduction  to  some  extent. 

1295.  You  can  only  get  at  the  mortality  from 
consumption  ?— Yes ;  the  statistics  of  the  mortality 
are  published. 

1296.  You  will  not  be  disposed  to  impute  any  im- 
provement in  that  respect  which  may  have  been 
observable  in  Manchester  to  a  better  system  of 
inspecting  the  slaughter  houses  ?— No. 

1297.  Have  you  considered  the  propriety  of  ex- 
cluding all  meat  from  human  consumption  that  is  of  a 
doubtful  quality  ? — No. 

1298.  You  have  not,  in  your  possession,  any  evi- 
dence that  bears  upon  that  point  ? — No  ;  I  doubt 
whether  there  is  anything  due  to  that  cause,  unless 
very  recently. 

1299.  Until  very  recently  ? — Yes. 

1300.  We  are  told  now  tiiat  there  is  somewhat  less, 
indeed,  considerably  less  tubercle  found  in  the  Man- 
chester slaughter-houses,  and  generally  about  the 
country  ? — That  may  be  so. 

1301.  Owing  to  tiie  care  that  is  taken  ? — Possibly. 

1302.  {Chairma?i.)  Do  you  know  that  it  is  so? — 
No,  I  do  not  know. 

1303.  {Dr.  Buchanan.)  Coming  to  your  own  hos- 
pital experience,  what  precautions  do  you  take  besides 
dealing  with  the  sputa? — In  the  nature  of  disinfection 
or  protection  against  the  material  of  the  communicable 
disease  in  the  hospital  ? 

1304.  Yes  ? — None  besides  the  destruction  of  the 
sputa  and  the  thorough  ventilation  of  the  building. 

1305.  Nothing  is  applied  to  the  clothing  or  bedding? 
—No. 

1306.  The  clothing  is  washed  in  the  hospital,  and 
thoroughly  boiled  ? — I  must  say  that  that  is  tloue. 

1307^^  the  clothing  ?— Yes,  all  the  washing  is  doue 
in  the  hospital. 

1308.  What  do  you  do 
are  they  also  boiled  ? — No, 


with  the  woollen  things; 
I  think  not. 


1309.  The  blankets  and  coats  ? — I  do  not  tiiink 
there  is  any  special  regulation  with  regard  to  that 
matter. 

1310.  What  disinfectant  do  you  use  ?— For  the 
sputa  ? 

1310(2.  Yes  ? — We  use  perchloride  of  mercury,  and 
I  have  also  used  "  Sanitas." 

1311.  Vou  have  no  siiecial  object  in  boiling  the 
milk  in  your  hospital  rather  than  boiling  it  anywhere 
else  ?  I  take  it  that  the  object  is  not  special  to  the 
hospital  ? — Oh,  no. 

1312.  Would  you  advocate  the  boiling  of  all  milk 
before  it  is  consumed,  in  order  that  anything  of  a 
diseased  nature  may  be  destroyed  ? — Yes. 

1313.  And  not  with  special  reference  to  the  tubercle 
bacilli  which  may  exist  in  your  hospital  ? — No.  I 
should  advocate  that  the  boiling  of  milk  shoukl  be 
done ;  but  I  think  it  is  of  much  less  cousequence  in 
country  places,  such  as  that  in  which  I  live,  than  it  is 
in  towns  where  the  cattle  are  likely  to  be  afiecled  by 
tuberculosis. 

1314.  What  is  the  age  of  your  nurses  ?  Are  you 
careful  to  select  them  of  an  age  when  they  are  less 
likely  to  fall  ill  from  consumption  ? — No,  we  have 
had  rather  young  persons  as  probationers.  We  have 
had  them  as  young  as  19. 

1315.  You  are  careful,  of  course,  to  choose  them 
from  people  who  have  not  a  tuberculous  history  ? — I 
cannot  say  that,  because  we  have  admitted  some  who 
have  had  tuberculosis.  For  instance,  we  have  taken 
as  a  servant  a  person  who  had  had  the  disease  and 
had  been  cured  in  the  hospital,  after  beiug  cured  she 
came  as  a  servant  iu  the  hospital. 

1316.  What  is  your  experience  in  regard  to  the 
liability  of  your  nurses  and  attendants  to  bo  attacked  ? 
— They  are  not  more  liable  than  other  persons  to  be 
attacked  by  the  disease.  There  is  one  servant  there 
now  who  has  been  there  for  some  years. 

1317.  Was  hers  a  bond  fide  case  of  tuberculosis 
when  you  took  her? — Yes,  and  she  has  not  re- 
contracted  tlie  disease.  Whereas,  if  a  patient  goes  to 
his  own  home,  he  very  often  does  recontract  it.  It  is 
one  of  my  strong  injunctions  to  a  consumptive  patient 
that  after  he  has  been  cured  in  the  hospital  he  should 
change  his  residence,  especially  when  he  has  been 
living  in  some  of  the  low  quarters  of  Manchester. 

1318.  Are  second  members  of  the  same  family  apt 
to  suffer  under  the  disease  ? — Oh,  yes. 

1318a.  Under  the  circumstances  of  the  same  house- 
[lold  ?— Yes,  of  the  same  household.  In  some  of  the 
instances  I  have  mentioned  in  Ancoats,  not  only 
members  of  the  same  family,  but  of  successive  families 
coming  into  the  house  were  infected  with  tuberculous 
disease. 

1319.  You  are  leading  the  Commission,  I  think,  to 
judge  that  your  view  of  the  case  is  this,  that  whatever 
the  influence  of  consuming  tuberculous  food  and 
tuberculous  meat  may  be  in  the  production  of 
tuberculosis,  there  are  a  number  of  other  influences 
that  are  vastly  more  important  factors  in  the  pro- 
duction of  tuberculosis  in  the  community  ?— That 
is  so  in  my  opinion. 

1320.  {Professor  Brown.)  Speaking  of  the  here- 
ditary transmission  of  consumption,  1  rather  gather 
that  "your  belief  is  that  in  such  cases  the  infective 
matter,  whatever  it  may  be,  is  transmitted  to  the  foetus 
in  utero  ? — That  may  possibly  be.  I  do  not  deny 
the  possibility  of  it. 

1321.  If  you  say  that  consumption  is  hereditary  in 
any  way,  what  do  you  mean  exactly  by  that? — I 
believe  the  more  usual  way  in  which  it  may  be  said  to 
be  hereditary  is  not  by  the  transmission  of  the  tubercle, 
and  that  persons  are  predisposed  to  receive  it  either 
by  malformation  or  weakness  of  the  lungs  of  certain 
kinds. 

1322.  That  means  that  in  order  to  get  the  disease 
the  individual  so  predisposed  must  get  the  infective 
matter  from  without  ? — Yes  ;  at  the  same  time  I  do 
not  deuy  the  possibility  of  its  being  transmitted  during 
conception  ;  but  I  should  think  that  the  vast  prepon- 
derance of  cases  is  not  of  that  kind. 
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1323.  \Yould  your  view  as  to  the  danger  of  eating 
infected  meat  lead  you  to  condemn  the  carcase  of  an 
animal  in  which  you  knew  that  tuberculous  disease 
existed  in  any  part  of  it  ? — I  have  not  had  mucli  prac- 
tical acquaintance  with  that  part  of  the  matter.  I 
have  had  no  direct  experience  upon  it.  I  have  not 
made  special  experiments  in  the  way  of  inoculation, 
and  I  have  no  license  to  make  inoculating  experiments. 
Therefore,  I  have  no  direct  evidence,  and  I  cm  only 
trust  to  the  evidence  I  have  obtained  from  reading 
upon  that  point. 

1324.  But  as  far  as  your  own  view  is  concerned, 
you  hiive  no  special  idea  on  the  subject  ? — As  far  as 
my  own  experience  goes,  I  certainly  have  none. 

1325.  Let  me  put  the  question  in  this  way.  If 
you  knew  that  a  joint  of  meat  upon  your  table  came 
from  an  animal  in  which  tubercle  had  been  found 
to  exist,  would  you  feel  comfortable  about  eating  it  ? — 
Certainly  not,  if  it  were  underdone. 

1326.  But  you  would  not  have  the  same  objection 
to  eating  the  outside  which  would  be  better  done? — 
No. 

1327.  {Dr.  Payne)  You  have  told  us.  Dr.  Ran- 
some,  that  the  bacillus  which  conveys  the  tuberculosis 
is  almost  universally  distributed  ?- — Yes. 

1328.  Have  you  ever  found  it  in  dust,  or  in 
material  of  a  similar  nature  y  ourself  ?  —  I  have 
examined  the  breath  of  a  patient  and  found  it. 

1329.  Am  I  to  understand  that  you  have  noffound 
it  in  the  dust  of  the  hospital,  for  instance  ?— ^-No,  I 
have  tried  to  find  it  in  the  air  of  the  hospital,  bixt  I 
have  failed.  I  have  tried  to  collect  it  by  condensing 
the  air — the  vapour  of  the  air. 

1330.  Do  you  think  it  becomes  more  virulent  after 
leaving  the  body  ? — Yes,  that  is  certainly  the  view  I 
have  formed,  but  I  should  not  like  to  assert  it 
positively. 

1331.  But  still,  no  doubt  you  are  well  acquainted 
with  the  facts.  I  think  you  have  mentioned  them  in 
your  book  relating  to  the  ventilated  nart  of  the  air  in 
the  Brompton  Hospital  ? — Yes. 

1332.  That,  of  course,  was  recent  ? — Yes, 

1333.  And  the  air  of  the  ward  might  be  considered 
to  contain  the  same  material  ? — Yes ;  experiments 
were  made  with  bad  air  which  had  already  been 
partly  exhausted.  You  could  hardly  call  it  good 
ventilation. 

1334.  You  found  the  same  material  present  there, 
although  in  a  diluted  form  ? — Yes,  quite  recently  we 
exposed  tuberculous  sputum  in  a  shaft  in  our  own 
hospital,  and  then  inoculated  a  rabbit  with  it.  It 
produced  tubercle. 

1335.  Air  from  the  hospital .'' — ^Yes,  similar  sputum 
was  exposed  for  the  same  time  in  a  studio  of  my  own 


which  is  well  ventilated  and  well  lighted,  and  it  Avas 
absolutely  disinfected. 

1336.  It  had  become  quite  harmless  ? — Yes,  quite 
harmless. 

1337.  Do  you  attribute  the  immunity  from  the 
disease  of  nurses  and  others  in  the  hospital  partly  to 
their  own  good  constitution  ? — Yes,  partly. 

1338.  {Dr.  Buchanan)  You  have  published  the 
results  of  these  differential  experiments,  have  you  not  ? 
— No,  1  have  only  just  carried  them  out. 

1339.  They  are  of  considerable  importance  ? — I 
have  sent  a  paper  to  the  Royal  Society  on  the  subject. 
I  may  mention  that  similar  sputum  exposed  in  one  of 
the  small  cottages  in  Ancoats  both  in  the  light  and 
in  the  dark,  gave  tubercle  to  rabbits.  It  was  the  same 
sputum,  identically  the  same,  as  that  which  was 
exposed  in  my  studio,  and  which  did  not  give 
tubercle.  It  was  exposed  in  the  cottage  in  question 
in  the  window  sill,  and  in  some  place  near  the  bed, 
and  means  were  taken  to  protect  it  from  the  possibility 
of  infection  from  the  inmates.  After  it  had  been 
exposed,  rabbits  were  inoculated  with  it,  and  tubercle 
was  produced. 

1340.  {Dr.  Payne)  In  a  well  ventilated  place,  it 
did  not  produce  tubercle  ? — No,  it  did  not. 

1341.  You  have  no  evidence  to  give  us  in  regard 
to  the  danger  of  drinking  tuberculous  milk  ? — No,  I 
have  no  evidence  as  to  that.  But,  if  I  may  venture 
to  say  so.,  if  tuberculous  sputum  is  infectious  in  those 
badly  ventilated  places,  and  if  dust  from  it  is  likely  to 
get  into  the  milk,  there  would  possibly  be  danger. 

1342.  So  that  there  might  be  infection  from  milk 
which  does  not  come  from  tuberculous  cows  ? — ^Yes. 

1343.  I  have  only  one  other  question  to  ask.  You 
speak  of  the  distribution  of  phthisis,  geographical 
distribution  of  phthisis  ? — Yes. 

1344.  Have  you  any  evidence  that  its  geographical 
distribution  at  all  agrees  with  the  frequency  of 
tuberculosis  in  cattle? — My  attention  has  not  been 
called  to  that  point. 

1345.  Would  it  not  be  very  difficult  to  prove  ?  I 
mean  that  tuberculosis  in  cattle  is  more  frequent  in 
towns  than  tuberculosis  elsewhere  ? — I  suppose  that 
in  some  countries  tuberculosis  in  cattle  is  more 
prominent  than  in  others.  They  make  it  out  in 
Denmark  that  it  has  become  more  common,  owing  to 
the  importation  of  English  cattle. 

1346.  But  you  have  had  no  experience  of  that  ? — 
No  ;  there  is  one  matter  I  may  mention.  It  has  been 
asserted  that  Jews  do  not  get  the  disease,  but  I  find 
that  is  not  so.  A  large  number  of  Jews  have  been 
treated  for  tuberculosis  in  our  hospital. 

1347.  At  the  same  time,  you  do  not  think  that 
tuberculosis  is  acquired  from  the  eating  of  food,  in 
any  large  proportion  of  cases  ? — No,  I  do  not. 


Dr. 
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The  witness  withdrew. 


Dr.  James  Frederick  Goodhart,  M.D.,  F.R.C 
Physician  to  the  Evelina  Hospital  for 

1348.  {Chairman.)  Will  you  tell  us  the  position  you 
occupy  in  the  medical  world  in  London  ? — I  am 
physician  to  Guy's  Hospital,  and  until  lately  I  have 
been  physician  at  the  Evelina  Hospital  for  Children. 

1349.  How  long  have  you  been  at  Guy's  Hospital  ? 
— I  have  been  at  Guy's  for  13  years  as  physician  or 
assistant  physician,  and  I  Avas  demonstrator  of  morbid 
anatomy  there  several  years  befoi'e  that. 

1350.  Were  you  previously  at  the  children's  hos- 
pital, or  was  it  during  the  same  time  ? — During  the 
same  time. 

1351.  Has  your  experience  with  regard  to  con- 
sumption, whether  in  children  or  adults,  been  mostly 
at  Guy's  or  at  the  children's  hospital  ? — Mostly  at 
Guy's. 

1352.  Have  you  paid  special  attention  to  the  sub- 
ject at  Guy's,  during  your  career  there  ?— Fes,  so  far 
as  it  has  come  before  me  as  a  disease. 

1353.  Guy's  is  a  general  hospital,  I  believe  ? — Yes  ; 
but  a  large  proportion  of  the  cases  which  come  in  are 
consumptive  cases. 


.P.,  Physician  to  Guy's  Hospital,  and  Consulting 
Children,  was  called  in  and  examined. 

1354.  What  proportion  of  the  whole,  speaking 
roughly  ? — I  really  cannot  say,  but  I  should  suppose 
that  it  is,  perhaps,  one-tenth  of  the  whole. 

1355.  What  is  the  whole  number  of  patients  ? — 
Some  4,000  odd  pass  through  the  hospital  per  annum. 

1356.  The  hospital  is  always  full,  of  course? — Yes  ; 
and  there  are  out-patients  as  well. 

1357.  Are  there  a  great  number  of  consumptive 
patients  who  attend  from  outside  ? — Yes,  a  good 
many  of  the  out-patients  are  consumptive  patients. 

1358.  What  would  be  the  number  ? — I  cannot 
say.  There  are  about  50  deaths  per  annum  in  the 
hospital,  taking  it  all  round,  from  pulmonary  con- 
sumption alone. 

1358a.  Are  the  consumptive  patients  kept  in  one 
ward  ? — No,  they  are  spread  about. 

1359.  Have  you  any  reason  to  ihink  that  con- 
sumption is  infectious  from  one  patient  to  another  ? — 
No. 

1  3 


to 


ilOYAL  COMMISSION  ON  TUBERCULOSIS  : 


III  Br.J.F.         1360.  You  are  aware,  of  coarse,  of  the  present 
f  Go'odhart,      state  of  opinion  as  to  the  communicability  of  con- 
i     M.D.,        sumption  by  means  of  the  bacillus  ? — Yes. 

F.R.C.P.  1361.  Do  you  accept,  generally,  the  modern  view 
i'g  DecTsgo     upon  that  subject  ?— Well,  my  mind  is  still  open  upon 

 '     the  question.    I  think  that  recent   evidencH  tends 

towards  that  view,  but  I  am  at  present  wailing  for 
further  information. 

1362.  For  example,  do  you  adhere  to  the  view  that 
tuberculosis  is  the  same  disease  in  animals  as  in  man- 
kind ? — I  think  it  is  probable. 

1363.  You  think  it  is  ]irobable  ? — Yes. 

1364.  Does  it  follow  from  that,  in  your  judgment, 
that  the  disease  in  mankind  originates  frequently  from 
the  eating  of  meat  which  is  the  produce  of  tuberculous 

i  I  animals,  or  by  tlie  drinking  of  milk  which  is  the  produce 

of  tuberculous  cows  ?— I  do  not  think  that  that 
necessarily  follows.  I  think  it  is  possible,  but  I  do 
not  think  it  is  by  any  means  certain. 

1365.  Have  any  circumstances  occurred  within 
your  experience  which  point  to  that  conclusion  ? — No. 

1366.  You  cannot  say  whether,  in  the  number  of 
patients  you  have  examined,  the  suspicion  has  arisen 
in  your  mind   that  so-and-so  having  no  hereditary 

(  taint  and  no  appearance  of  consumption  has  caught 

;  the  disease  as  one  may  catch  typhoid  fever  or  cholera 

by  some  external  application?  —  If  the  sxiggestion 
had  not  been  made,  I  should  say  that  nothing  has 
come  across  nie  to  make  me  think  so. 

1367.  Even  if  we  accept  as  authentic  and  proved 
the  experiments  which  have  been  conducted  between 
animal  and  animal  by  way  of  inoculation,  would  that, 
so  far  as  it  goes,  induce  you  to  believe  that  the  infec- 
tion of  mankind  from  animals  through  breathing, 
eating,  or  drinking,  was  of  frequent  occurrence  ? — No, 
I  do  not  think  it  would  lead  me  to  suppose  that  it 
was.  I  think  there  are  other  possible  ways  in  which 
it  may  be  produced. 

1368.  Do  you  think  it  has  ever  been  developed 
from  an  hereditary  tendency  without  the  poisoning 
which  might  be  occasioned  by  the  bacillus,  or  some 
such  means  as  that  ? — I  should  think  that  that  is 
possible,  but  doubtful.  I  think  that  hereditary  predis- 
position in  rendering  a  person  susceptible  is  a  strong 
point,  but  I  think  that  something  else  is  needed. 

1369.  However,  in  your  own  experience  as  a 
physician  in  the  two  important  places  you  have  men- 
tioned, you  have  seen  nothing  that  strongly  illusti-ates 
the  danger  of  contracting  disease  in  England,  for 
example,  by  the  loose  and  careless  manner  in  which 
meat  and  milk  are  consumed  ? — I  have  seen  nothing. 

1370.  Do  you  advocate,  as  a  matter  of  precaution, 
the  advisability  of  boiling  milk  for  children  ? — Yes, 
but  not  especially  as  regards  tuberculosis.  I  should 
advocate  it  on  other  grounds,  namely,  to  prevent  infec- 
tion from  typhoid  fever,  and  so  on. 

1371.  Then  I  am  to  understand  that  you  are  pre- 
j        .            pared  to  accept  the  communicability  of  tuberculosis, 

and  to  place  it  in  the  same  category  as  the  communi- 
[  cability  of  typhoid  fever,  through  the  agency  of  milk  ? 

— I  do  not  go  so  far  as  that  at  present,  but  1  invarial)ly 
advocate  the  boiling  of  milk  independently  of  the  risk 
of  tuberculosis  said  to  attach  to  it. 

1372.  You  say,  in  regard  to  risk,  that  milk  is  the 
more  risky  of  the  two  ? — From  what  I  know  per- 
sonally, I  should  say  nothing,  but  from  what  I  have 
read,  I  should  say  that  it  is  the  more  risky  of  the  two. 

1373.  You  v/ould  be  in  I'avour,  I  suppose,  gene- 
rally speaking,  of  anything  that  would  strengthen  the 
sanitary  laws  we  have  in  this  country,  and  increase 
their  stringency,  and  make  them  of  more  universal 
application  ? — Certainly,  speaking  generally  of  the 
sanitary  regulations.  But  not  with  any  special  view  to 
reducing,  by  that  means,  the  quantity  of  consumption 
Avhich  we  know  to  exist  in  the  country  ? — 1  should 
hope  that  that  might  be  so,  but  I  should  take  no 
special  precautions  to  that  end. 

1374.  You  would  be  incHned  to  attribute  an  ini- 
jirovement  to  the  general  conditions  rather  than  to 
the  removal  of  specific  causes  of  disease? — So  .far  as 
1  know  at  present,  yes. 


1375.  {J)r.  Buchanan.)  I  see  in  the  memorandum 
which  you  have  been  good  enough  to  write  for  the 
Commission,  that  you  have  some  experiences  and 
opinions  to  offer  us  in  regard  to  the  probable  place 
of  entry  of  the  tuberculous  material  into  the  body. 
It  is  of  considerable  importance  to  our  Commission 
to  form,  if  we  can,  some  sort  of  judgment  as  to  the 
way  by  which  tuberculous  matter  infects  the  body. 
Will  you  be  good  enough  to  tell  us  what  your  views 
or  experiences  are  on  this  subject  ? — Well,  the  point 
that  I  am  inclined  to  make  a  good  deal  of  is  the  fact 
that  at  any  rate  the  disease  in  children  is  not  un- 
frequently  a  general  one  of  the  glands.  If,  therefore, 
the  disease  is  due  to  a  bacillus,  it  does  not 
apparently  stop  at  the  seat  of  inoculation,  but  makes 
its  way  first  of  all  to,  and  produces  the  disease  in,  the 
gland  itself. 

1376.  That  seems  to  leave  it  an  open  question  how 
far  a  general  predisposition  on  the  part  of  the  patient 
may  not  be  at  least  as  important  as  the  bacillus  itself  ? 
— It  seems  to  me  that  that  is  a  fair  mode  of  ai'gument, 
and  in  the  memorandum  I  have  handed  in  I  have 
pointed  out,  although  it  is  not  a  conclusive  point 
at  all,  that  if  the  consumptive  condition  is  due  to 
inoculation,  one  would  expect  it  to  show  some  of  its 
earliest  features  iii  the  earliest  part  in  which  the 
inoculation  took  place.  In  the  case  of  children,  the 
intestinal  canal,  I  think,  fails  to  show  that  fact,  while 
the  condition  is  general  in  the  glands  inside  the  body, 
the  disease  is  not  in  any  way  particularly  and  specially 
developed  in  the  intestines. 

1377.  It  is  not  in  any  way  particular  or  special  to 
the  intestinal  glands  ? — In  regard  to  that,  even 
although  it  may  not  be  considered  an  argument,  it  is  a 
point  wdrieh  carries  much  weight  with  us.  It  seems 
to  me  that  the  changes  we  find  in  the  glands  them- 
selves are  changes  one  might  predicate  as  being  likely 
to  occur.  The  cheesy  changes  which  take  place  at 
the  same  time  appear  to  be  part  of  the  pathological 
process  one  would  expect  to  find,  whether  bacilli  were 
present  or  not. 

1378.  We  have  been  told,  I  think,  that  the  presence 
of  bacilli  is  necessarily  coexistent  with  the  existence 
of  caseous  tubercle.  Do  you  hold  that  view  ? — Yes, 
in  regard  to  caseous  tubercle ;  but  before  we  can  call 
it  tubercle,  I  wish  to  say  that  there  are  many  caseous 
changes  in  which  you  find  no  bacilli.  Therefore,  I 
am  not  prepared  to  admit  that  the  bacillus  is  a  neces- 
sary constituent  of  caseous  glands,  although  it  is  often 
"found  there.  I  think  there  are  reasons  for  believing 
that  a  caseous  condition  of  the  glands  subsequently 
leads  to  the  development  of  bacilli.  It  forms  a 
favourable  nidus,  so  to  speak.  That  view  is  borne  out 
to  a  certain  extent  by  the  condition  of  the  miliary 
tubercle.  We  cannot  say  that  bacilli  may  not  be 
there,  but  one  has  looked  for  them  and  not  found 
them.  If  I  want  to  find  bacilli  in  numbers,  I  must 
go  to  the  walls  of  cavities  and  the  parts  which  are 
already  caseous  and  softened  down. 

1379.  You  would  not  say  that  an  antecedent  con- 
dition is  required  for  the  deposit  of  the  tubercle 
bacillus  ? — Well,  I  am  inclined  to  consider  that  there 
is  an  antecedent  condition  necessary  in  order  to 
enable  it  to  cultivate  and  take  hold. 

1380.  {Chairman.)  From  what  we  hear,  consump- 
tion is  less  frequent  than  what  it  was  ? — I  could  not 
ansAver  either  way. 

1381.  {J)r.  Buchanan.)  Do  you  regard  the  bacillus 
as  being,  as  it  were,  omnipresent  in  the  atmosphere  of 
an  ordinary  street  and  of  an  ordinary  room.?— I 
should  suppose  that  it  must  be  very  widely  spread. 
I  think  there  is  some  evidence  of  that  in  the  early 
experiments  which  were  made  by  Villemin,  Wilson 
Fox,  and  others,  who  produced  tuberculosis  by  making 
a  cut  and  putting  all  sorts  of  things  under  the  skin, 
A  good  many  experiments  have  been  made  in  the 
shape"  of  inoculation  by  tuberculous  matter,  and  there 
is  no  doubt  that  now  tuberculosis  has  been  thus 
produced  in  the  lymphatic  glands ;  but  more  recent 
a/id  carefully  conducted  experiments  liave  proved  tliat 
tuberculosis  is  only  produced  hj  tubercular  element. 
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If  that  be  so,  I  think  it  almost  follows  froai  the  older 
experiments,  seeing  that  a  tuberculous  condition  cau 
be  produced  by  simple  wounds,  if  only  the  minutest 
precautions  be  neglected,  that  the  tuberculous  germs 
are  very  widely  distributed.  The  fact  could  only  be 
accounted  for  otherwise  on  the  supposition  that  all 
the  instruments  used  in  making  the  experiments  were 
dirty,  which  I  think  is  very  unlikely.  It  seems  to  me 
lhat  tuberculous  matter  sufficient  to  enable  a  person 
to  take  the  disease  is  very  widely  spread,  or  else  is 
largely  dependent  tor  a  footing  upon  individual 
proclivity. 

1382.  As  regards  the  introduction  of  tuberculous 
matter  by  means  of  the  intestinal  canal,  can  you  tell 
us  anything  of  the  influence  of  the  gastric  juice  in  the 
intestinal  secretions,  its  influence,  if  any,  upon  the 
substance  of  the  tubercle  bacillus  ? — I  know  nothing 
of  my  own  knowledge.  I  know  practically  nothing 
except  what  I  have  read. 

1383.  Does  one  form  of  bacillus  differ  from  another 
form  in  this  respect  ? — Yes. 

1384.  As  regards  the  anatomy  of  the  disease  in 
adults  and  children,  can  you  give  us  the  result  of  any 
observations  you  have  made  on  that  subject  as  to  the 
differences  in  the  one  case  and  the  other  as  indicating 
the  presence  of  a  tuberculous  condition  ?— -  As  regards 
the  intestines  there  is  no  doubt  this  very  marked 
difference,  that  in  adults  a  simple  tubercular  ulcera- 
tion of  the  intestines  is  quite  common  without,  any 
glandular  tuberculous  condition,  whereas  in  the  case 
of  children  it  is  very  uncommon.  That  is  one  of  the 
great  differences  between  tuberculosis  in  adults  and 
children,  and  there  is  also  another  difference.  Adults 
get  a  particular  kind  of  phthisis,  beginning  at  the 
apex  of  the  lungs  and  spreading  down,  whereas 
children  get  a  different  kind,  which  is  obviously  due 
to  the  cheesy  disease  of  the  glands. 

1385.  What  would  you  hold  the  relation  to  be 
between  a  disease  affecting  the  mucous  membrane  of 
the  lung  and  a  disease  in  the  mediastinal  glands  ? — 
I  should  regard  the  pulmonary  change  as  a  direct 
extension  from  the  mediastinal  glands,  the  neighbour- 
ing tissue  having  been  subsequently  infected  by  that 
direct  extension.  It  may  sometimes  occur  by  material 
getting  into  the  blood  vessels  and  being  distributed. 

1386.  You  would  make  a  distinction  between  the 
mediastinal  glands  and  the  phenomena  you  observe 
in  the  mucous  membranes  ? — Yes. 

1387.  You  arrive  at  that  conclusion  from  the 
history  of  the  cases  which  often  occur  from  whoop- 
ing cough  or  bronchial  pneumonia  ?— Yes. 

1388.  It  is  an  indication  ? — Yes. 

1389.  Is  it  a  common  thing,  in  your  experience, 
that  after  having  had  the  whooping  cough  you  find 
children  become  tuberculous,  without  being  con- 
nected with  any  family  history  of  tubercle  ? — Yes, 
that  is  quite  common.  I  think  I  may  say  that  a 
certain  number  of  cases  occur  without  any  family 
history,  although  there  can  be  no  question  that  cases 
having  a  distinct  family  history  are  very  widely 
spread. 

1390.  You  get  a  very  acute  form  of  tuberculosis 
under  these  circumstances,  I  believe  ? — Yes. 

1391.  And  you  can  tell  us  of  other  diseases  which 
have  the  same  tendency  to  be  accompanied  by  tuber- 
culosis ? — Yes. 

1392.  Such  as  measles  ? — Yes,  measles  and  whoop- 
ing cough  are  the  chief,  because  measles  and  whooping 
cough  are  practically  diseases  of  the  bronchial  tubes. 
But  the  abdominal  forms  of  the  disease  would  be  set 
up  by  the  intestinal  catarrh. 

1393.  And  in  that  case,  in  the  case  of  measles  and 
bronchial  pneumonia  and  whooping  cough,  how  do 
you  suppose  the  requisite  bacilli  find  access  to  the 
body.  Do  they  invade  the  mucous  membrane  ? — I 
should  suppose  that  they  do.  There  is  reason  to 
believe  that  they  are  in  all  of  us,  and  only  want  a 
good  cultivating  soil  to  permit  of  their  development. 
I  should  suppose  that  they  do  not  effect  a  lodgment  in 
certain  people.  I  think  they  are  present  in  all  of  us, 
but  we  manage  to  strangle  them. 


1394.  Am  I  to  take  it  that  you  and  I  are  breathing  Dr.  .7.  J^. 
tubercle  bacilli  at  the  present  moment  ? — I  think  it  Goodhart, 
probable  that  we  do  so  in  the  course  of  a  day,  certainly      p^  C  P 

I  must  do  so  in  the  hospital  and  in  the  frequent   \  ' 

examination  of  the  consumptive.  3  jjg^^  iggo. 

1395.  I  see  you  have  a  note  here  of  another  form      _  — 

of  tuberculosis  in  children  that  is  not  so  common  in 

adults,  namely,  the  formation  of  large  masses  of  tuber- 
culous disease  in  the  omentum.  Is  that  anytliing 
more  than  the  existence  of  tubercle  in  the  glands  you 
are  speaking  of  ? — I  think  it  is  special  in  its  beginning. 
In  later  stages  it  is  bound  up  with  mesenteric  disease, 
but  for  some  reason  or  other  among  children  large 
masses  of  tubercular  disease  form  in  the  omentum  and 
certain  other  parts  of  the  peritoneal  system  which  on 
the  whole  seem  to  avoid  at  first  the  mesenteric 
glands. 

1396.  Do  the  mesenteric  glands  become  in- 
fected with  bacilli  as  a  secondary  stage  ? — -Y^es,  I 
think  so.  In  the  case  of  the  formation  of  tuberculous 
matter  in  the  omentum  it  becomes  converted  into  a 
mass  of  caseous  material. 

1397.  In  that  case  is  it  often  precedent  to  the 
caseation,  and  in  the  case  of  tonsillar  inflammations 
would  you  take  the  same  view  of  the  caseous  nature 
of  the  tuberculous  disease  preceding  ? — I  should  take 
it  that  the  unhealthy  condition  of  the  mucous  mem- 
brane leads  to  caseation  of  the  neighbouring  triDutary 
glands,  and  the  tuberculous  condition  becomes  en- 
grafted upon  that. 

1398.  Is  it  a  general  proposition  that  in  cases  of 
clu'onic  lesions  of  a  tuberculous  nature  the  tuber, 
culosis  consisted  primarily  of  the  change  in  the  glands 
resulting  in  caseation  'i — Yes. 

1399.  And  the  inrtltration  of  this  matter  by  the 
tubercle  bacillus  is  the  foundation  afterwards  of 
tuberculosis  ? — Yes. 

1400-401.  And  how  about  the  more  acute 
disease  in  children — the  mediastinal  tubei-ciilosis,  for 
instance  'i — The  explanation  I  should  give  is,  that  a 
primary  cheesy  focus  is  present  in  some  particular 
place,  and  that  by  some  accidental  circumstance  a 
vessel  is  opened,  the  material  is  then  carried  about 
and  acute  miliary  tuberculosis  is  set  up. 

1402.  We  are  very  concerned  to  have  your  view 
shortly  in  regard  to  this  matter,  and  if  you  will 
allow  me,  I  propose  to  read  the  passage  in  your  notes 
that  is  before  me,  and  then  to  ask  you  if  it  exactly 
represents  your  judgment  on  the  subject.  You  say 
here,  "I  should  hold,  therefore,  that  in  childhood  the 
"  disease  of  the  glands  is  in  many  cases  a  non- 
"  tubercular  one  to  start  with,  and  is  due  to  catanlial 
"  or  inflammatory  conditions,  and  these,  no  doul)t, 
"  are  favoured  or  perpetuated  by  hereditary  proclivi- 
"  ties  and  by  faulty  hygienic  conditions  of  all  kinds. 
"  In  adults  similar  favouring  influences  are  at  work. 
"  Tuberculosis  of  the  lungj  starts  at  first  and  spreads 
"  along  those  parts  that  are  most  feeble  in  their 
"  movements  and  earlier  and  most  affected  by 
"  emphysema ;  and  it  spreads  by  the  carriage  of 
"  infective  material  there  generated  along  the  main 
"  bronchi  "  ? — Yes,  that  is  my  view. 

1403.  You  go  somewhat  further  in  wliat  you  have 
told  us  to-day  than  what  I  have  read  from  this 
passage.  But  I  take  it  you  would  still  tell  us  that  it 
requires  the  antecedent  condition  of  the  kind  vou 
have  described  here  before  the  tubercle  bacillus; 
could  take  effect  ? — Yes,  I  think  so  ;  that  is  my 
opinion. 

1404.  {Prof.  Broion.)  From  what  you  have  told 
us  of  your  practice  at  your  hospital,  it  seems  that  you 
have  not  been  much  impressed  with  the  danger  of  the 
transmission  of  the  disease  from  man  to  man  ? — Nc. 

1404a.  They  do  not  lake  any  special  precautions  in 
the  hospital  ? — No. 

1405.  Are  there  any  precautions  at  all  taken  in 
regard  to  consumptive  patients  ? — No,  I  think  not. 

1406.  You  do  not  insist  on  the  milk  being  boiled  ? 
—No. 

1407.  Nor  on  the  perfect  and  sufficient  cooking 
of   the   meat? — Well,  I  do  not  think  thut  that  is 
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insisted  upon  in  reference  to  the  tubercular  conditions. 
It  may,  however,  be  insisted  upon,  because  the  patients 
like  it. 

1408.  But  not  on  the  particular  account  I 
indicated  ? — No. 

1409.  You  do  not  give  the  patients  raw 
as  we  have  been  told  to-day  is  the  practice  in 
clitistGr  ?  N^o. 

( Dr.  Payne.)  Not  in  Manchester,  I  think,  but  in 

Berlin.  . 

1410.  ( Prof.  Brown)  I  thought  the  witness  said 
Manchester.  {To  witness.)  You  do  not  use  raw 
meat?  We  give  the  patients  raw  meat  for  special 

purposes,  .       .    ^  , 

1411.  Are  you  aware  when  a  patient  is  ted  on 
raw  meat  that  it  has  been  examined  for  the  purpose 
of  ascertaining  whether  it  contained  tubercle  bacilli  ? 
—No,  I  do  not  tliink  it  undergoes  more  than  a 
general  examination  by  the  cook  or  some  other  servant 
of  the  hospital. 

14]  2.  I  think  we  may  understand  that  ir  the 
authorities  in  the  hospital  generally  were  at  all 
impressed  with  the  risk  of  eating  infected  meat  or 
drinking  tuberculous  milk  they  would  naturally  take 
all  these  precautions  ?— One  would  think  so,  certainly : 
but  T  do  not  know  whether  up  to  the  present  time, 
the  matter  has  really  been  pointedly  before  the  hospital 
authorities,  I  do  not  mean  to  say  that  if  it  were 
represented  that  that  is  the  modern  doctrine  they 
might  not  adopt  precautions  of  this  kind. 

1413.  If,  for  instance,  the  Commission  were  to 
report  that  they  are  satisfied  froQi  the  evidence  that 
there  is  a  great  risk  from  eating  uncooked  meat  and 
drinking  unboiled  milk,  they  might  possibly  be  induced 
to  adopt  these  precautions  ?— I  have  no  doubt. 

1414.  {Dr.  Payne.)  I  understand  you  to  say,  in 
your  opinion,  a  mesenteric  disease  in  children  in  con- 
nexion with  caseous  glands,  is  in  the  beginning  a  non- 
tubercular  disease  ?— Yes,  I  think  so. 

1415.  And  that  in  many  cases  there  are  no  baciUi 
to  be  Ibund  ?— No,  I  do  not  wish  that  to  go  down.  I 
do  not  say  that  many  caseous  glands  do  not  contain 
bacilli,  but  my  opinion  is  that  they  do  not  necessarily 
contain  bacilli.    A  caseous  gland  seems  to  me  part  of 


the  natural  process  of  degeneration  in  inflammatory 
conditions  of  the  glands.  You  may  find  them  without 
bacilli,  but  I  do  not  think  you  will  find  many  without. 

1 4 15 A.  You  do  not  say  that  from  your  own  observa- 
tion you  have  found  many  without  ? — No. 

1416.  Supposing  there  is  a  non-tubercular  disease 
of  this  kind,  do  you  think  it  would  be  a  fatal  disease  ? 
—  I  should  think  that  all  general  conditions  of  the 
glands  such  as  that  would  constitute  a  fatal  disease. 

1417.  Do  you  find  that  children  die  of  diseases  of 
that  kind  where  there  are  no  tubercles  ? — No,  I  think 
you  may  find  that  that  is  the  case  occasionally,  but  not 
often,  but  a  general  condition  of  caseous  glands  may 
certainly  exist  in  which  you  find  no  tubercles. 

1418.  No  tubercles  proper  ? — No. 

1419.  And  you  think  that  the  chance  of  getting 
tubercle  from  the  milk  of  cattle  is  a  risk  worth 
guarding  against — Yes,  I  should  certainly  say  yes. 

1420.  You  would  not  like,  for  instance,  to  drink 
milk  from  a  cow  which  was  suflfering  from  a  tuber- 
culous disease  ? — I  should  not  trouble  if  it  were 
boiled. 

1421.  Have  you  any  positive  knowledge  of  the 
effect  of  boiling  ? — No,  I  only  say  so. 

1422.  Tubercle  in  the  muscles  is  exceedingly  rare, 
I  beheve  ? — So  it  is  said. 

1423.  You  have  never.seen  it? — No. 

1424.  Then  the  absence  of  tubercles  in  the  muscles 
of  meat  would  be  no  proof  that  the  animal  which 
furnished  the  meat  had  not  a  tuberculous  disease  ? — 
No. 

1425.  It  might  indeed  have  had  a  very  general 
tuberculous  disease  ? — Yes. 

1426.  And  yet  the  meat  would  be  consumable  ? — • 
Yes. 

14-27.  I  mention  that,  not  that  there  is  nny  doubt 
about  it,  but  because  I  want  to  have  it  from  you  ? — I 
quite  understand. 

1428.  Are  you  acquainted  with  any  fact  or  means 
by  which  you  can  detect  tubercular  infection  in  meat 
except  that  there  are  tubercles  there  ? — No. 

1429.  B[ave  you  ever  examined  for  tubercle  bacilli 
in  milk  ? — No,  never. 


The  witness  withdrew. 
Inijuiry  adjourned  uutil  Wednesday,  December  10th. 
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Dr  Henry  Duncan  Littlejohn,  M.D.,  F.R.C.S.,  Medical  Officer  of  Health  for  Edinburgh  and  Consulting 
Medical  Oflicer  to  the  Local  Government  Board  for  Scotland  (Board  of  Supervision)  callea  m  and  examined. 
1430.  {Chairman.)  I  believe,  Dr.  Littlejohn,  that 
vou  are  the  Medical  Officer  of  Health  for  Edinburgh  ? 
— I  am 


1431.  And  vou  held  some  position  which  connects 
you  with  the  condition  of  health  in  Scotland  generally  ? 
1— Yes,  I  am  Consulting  Medical  Officer  to  the  Local 
Government  Board. 

1432.  You  were  a  member,  I  believe,  of  the  De- 
partmental Commission  on  Tuberculosis  ?— No  ;  I 
only  gave  evidence  before  it. 

1433.  We  have  that  evidence  in  our  box.  May  I 
ask  you,  witliout  going  over  it  at  length,  to  state 
shortly  what  that  evidence  ainoupted  to  ? — If  I  were 


to  summarise  it  I  tliink  I  should  say  that  it  dealt  with 
the  difficulty  which  had  been  experienced  both  in 
England  and  Scotland  generally  in  coping  with  the 
question  of  tuberculosis,  in  consequence  of  the  disease 
not  being  specified  in  the  Contagious  Diseases  Animals 
Act ;  I  gave  the  committee  all  the  information  in  my 
power  on  that  subject. 

1434,  Dr.  Buchanan  reminds  me  that  of  course 
tuberculosis  in  not  specified  either  in  the  Public  Health 
Act  or  in  the  Contagious  Diseases  Act  ?—  That  is  so. 

1435.  Therefore,  on  1he  one  hand  it  is  not  in  itself 
a  criterion  of  the  unwholesomeness  established  by  law, 
and  on  the  other  it  is  iigt  a  subject  in  regard  to  which 
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public  compensation  is  to  be  granted.  Those  are  your 
points,  I  think?— Yes,  those  are  my  points.  The 
next  thing  I  attended  to  was  giving  a  sketch  of  how 
we  dealt  with  tuberculous  disease  in  animals  in 
Edinburgh. 

1436.  I  propose  to  ask  you  some  questions  upon 
that  point  presently.  Was  there  any  other  subject  to 
which  your  evidence  had  special  relation  ? — Yes,  lastly, 
there  was  the  question  of  compensation. 

1437.  We  are  not  here  on  the  subject  of  compensa- 
tion at  all.  Our  great  object  is  to  ascertain  whether 
the  eating  of  meat  of  tuberculous  animals  by  mankind 
is  oris  not  injurious  to  health.  Can  you  give  us  any 
information  upon  that  ])oint  ? — That  is  what  1  under- 
stand the  object  of  your  inquiry  to  be,  but  you  asked 
me  to  summarise  the  evidence  I  gave  before  the 
departmental  committee. 

1438.  What  I  want  principally  of  your  evidence  is 
anything  which  in  your  experience  as  a  medical  officer 
of  health  tends  to  show  the  difficulty  of  dealing  with 
tuberculosis,  and  how  to  prevent  it  from  being  com- 
municated from  animal  to  man  ? — Just  so  ;  but  I  am 
afraid  that  I  have  no  evidence  to  give  the  Commis- 
sion as  to  the  communication  of  the  disease  to  a  human 
being. 

1439.  In  consequence  of  the  ingestion  of  tuberculous 
meat  ? — No  ;  none  whatever. 

1440.  i^.nd  your  difficulty  originates  in  this,  that 
you  felt  bound,  by  your  conception  of  your  duty,  to 
condemn  meat  as  unfit  for  consumption  which  was  not 
so  characterised  either  in  the  Public  Health  Act  on 
the  one  side  or  in  the  Contagious  Diseases  Act  on  the 
other  ? — Yes ;  that  is  my  opinion. 

1441.  You  felt  it  your  duty  to  condemn  it  as  unfit 
for  human  consumption  on  the  ground  that  it  was,  in 
your  opinion,  injurious  to  health  ? — Yes. 

1442.  When  you  say  it  was  injurious  to  health,  do 
you  mean  to  go  further  than  to  submit  that  the  meat 
which  you  felt  it  your  duty  to  condemn  was  obviously, 
and  to  the  eye  of  all  men,  unfit  for  consumption,  or  in 
a  state  that  apparently  rendered  it  unfit  for  human 
consumption  ;  because,  I  take  it,  that  under  the  Public 
Health  Act  you  are  not  to  define  what  is  the  reason 
which  induces  you  to  arrive  at  the  conclusion  that  it 
is  unfit  for  food,  except  its  obvious  inapplicability  for 
food  ? — Yes. 

1443.  Was  it  the  case  that  when  you  came  to  con- 
demn the  tuberculou.s  meat,  you  did  it  not  from  any- 
thing that  appeared  in  the  condition  of  tlie  flesh,  which 
an  ordinary  person  would  have  detected  at  once,  but 
because  a  microscopic  investigation  would  show  that 
it  had  tuberculosis  in  it  ? — 1  can  only  answer  that 
question  by  saying  that  our  experience  has  been 
going  on  enlarging  day  by  day.  The  time  was,  some 
12  years  ago,  AvJien  we  passed  carcases  in  which 
tubei'cle  was  manifest,  but  now  we  consider  it 
advisable  to  condemn  all  carcases  which  show  a 
certain  condition  of  infection  in  the  glands.  When 
we  find  that  the  glands  are  infected,  even  where  the 
flesh  has  a  marketable  look,  we  condemn  the  animal. 

1444.  Now,  may  I  ask  on  what  ground  you  do 
that  ? — We  do  it  in  general  upon  what  are  called 
pathological  grounds.  We  know  what  the  glandular 
system  means,  and  we  believe  that  when  the  glands  are 
infected  the  whole  lymphatic  system  which  pervades 
the  body  must  be  more  or  less  infected.  If  the  udder 
of  the  cow,  for  instance,  is  infected,  and  the  secretions 
which  it  contains,  it  will  be  found  that  the  whole 
system  is  infected.  It  is  our  common  experience  to 
find  in  such  a  case  that  the  mesenteric  glands  and  the 
mediastinal  glands  are  int"ected.  We  often  find  that 
those  glands  are  infected,  although  the  flesh  appears 
to  be  good  and  marketable ;  and  in  the  interests  of 
the  public  we  condemn  the  entire  animal. 

144,5.  What  is  your  knowledge  and  experience 
which  induces  you  so  to  condemn  it  ? — I  may  say  that, 
first  of  all,  there  is  a  medical  consensus  of  opinion  that 
when  the  glands  of  an  animal  are  infected  the  entire 
animal  must  be  infected  as  well. 

1446.  Whether  by  tuberculosis  or  anytliing  else  ?— 
Yes  ;  by  tuljerculosis  or  cancer,  for  instance  ;  and  in  the 
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second  place,  our  common  sense  induces  us  to  condemn  Dr.  H.  D. 
the  animal.  It  would  be  altogether  improper,  in  my  Littlejohn, 
opinion,  to  allow  the  flesh  of  a  diseased  animal  to      i^^  's 

pass  into  consumption,  however  apparently  good  it        *  ' 

might  be  at  a  superficial  glance.    It  would  be  wrong    lo  Dec.  189 

to  allow  it  to  be  sold  for  human  consumption  without  

a  hint  to  the  purchaser  that  the  meat  in  question  had 
come  from  an  animal  that  was  diseased ;  I  say  tl.'at 
that     a  question  of  common  sense. 

1447.  But,  common  sense  or  not,  it  is  not  in  the 
Public  Health  Acts,  or  in  either  of  them  ?• — No. 

1448.  And,  to  a  certain  extent,  you  put  a  gloss 
upon  those  Acts  which  your  knowledge  and  ex- 
perience teaches  you  to  be  ri^ht,  ana  which,  according 
to  your  own  conscience,  ought  to  be  acted  upon  — 
That  is  so. 

1449.  The  difficulty  arises  from  your  having  no 
legislative  authority  to  back  you  up  in  pursuing  such 
a  course  ? — Yes,  chat  is  so. 

1460.  Has  the  difiiculty  to  which  you  allude  grown 
upon  you  since  the  experiments  upon  animals  have 
been  conducted,  and  since  the  bacillus  has  been  dis- 
covered — Yes. 

1451.  Those  experiments  and  the  discovery  of  the 
bacillus  have  aroused  the  idea  of  the  identity  of  the 
disease  between  animals  and  man,  or  was  the  ideti 
anterior  to  that  date  ? — It  has  chiefly  been  entertained 
since  Dr.  Koch's  great  discover^'. 

1452.  Then,  if  it  had  not  been  for  that  discovery, 
you  would  not  have  felt  that  it  fell  within  your 
statutory  duties,  as  it  were,  and  gentlemen  in  your 
position  would  not  have  condemned  apparently  good 
and  useful  flesh  by  going  back  to  the  carcase  and 
finding  tubercles  in  parts  of  the  animal  that  might 
never  have  been  intended  for  food  ? — No  ;  and  I  may 
add  that  all  inspectors  and  sanitary  officers  have 
received  an  enormous  encouragement  and  impetus  in 
the  discharge  of  their  duties  from  the  discoveries 
which  have  been  made  within  the  last  five  or  six  years. 

1453.  Let  me  put  a  question  to  you  of  a  somewhat 
different  character.  lias  the  irritation  and  excitement 
which  have  been  produced  by  the  action  of  the 
medical  officers  in  Scotland  among  the  butchers  and 
dealers  grown  from  the  feeling  they  have  entertained, 
that  they  ought  not  to  be  held  responsible  for  a 
condition  of  the  flesh  which  would  not  have  been  held 
in  former  days  to  render  the  meat  unsaleable  ? — It  has 
to  some  extent,  and  with  some  show  of  reason,  I 
think,  because  they  get  no  compensation. 

1454.  Suppose  it  is  held  that  no  compensation  is 
needed,  because  no  part  of  the  flesh  is  otherwise  than 
unfit  for  human  food  ? — My  answer  to  that  is  asain 
the  question  of  common  sense.  We  see  an  animal 
infected  with  disease  ;  how  are  we  to  allow  the 
flesh  of  that  animal  to  be  exposed  for  sale  without 
giving  the  slightest  hint  to  the  purchaser  that  it  is  unfit 
for  food  ?  1  would  everi  go  so  far  as  this  :  some  of 
these  days  we  shall  find  it  necessary  to  have  two 
kinds  of  shops ;  in  the  one  shop  you  would  have  a 
guarantee  that  the  flesh  was  of  prime  quality  without 
the  slightest  suspicion  of  disease,  while  in  the  other, 
or  second-class  shop,  there  would  be  a  certificate  to 
the  effect  that  the  meat  came  from  an  animal  which 
had  been  suffering  from  disease,  but  not  to  a  very 
large  extent,  so  that  the  inspectors  and  sanitary 
authorities  were  justified  in  allowing  it  to  be  sold. 
It  would  then  be  bought  or  not,  just  as  the  public 
thought  proper.  It  would  not,  however,  be  presented 
to  the  purchaser  as  meat  that  was  free  from  all  taint 
of  disease. 

1455.  But  if  it  could  be  made  out  that  apparently 
healthy  flesh  contained  tubercle  baciUi,  although  it 
seemed  to  be  sound,  would  you  allow  it  to  be  con- 
sumed nndsr  such  circumstances  ? — Perhaps  so.  At 
any  rate  there  would  be  no  other  alternativ'e  pending 
the  result  of  the  inquiry  of  this  Commission.  But,  if 
the  issue  of  this  Commission  is  that  such  meat  is 
poisonous,  then  most  certainly  I  should  be  prepared  to 
obey  the  conclusion  at  which  the  Commission  arrived. 

1456.  To  come  to  that  point,  which  is  .-i.  very 
itpportant  one,  have  you  any  evidence  to  show,  or  can 
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Br.  H.  D.     you  state  to  the  Commission  upon  your  own  authority 

Littlejohn,     and  experience,  that  the  flesh,  of  an  animal  has  ever 
M.D.,        conveyed  tuberculosis  from  an  animal  to  man  ? — No, 

F.It.C.S.      J  j^g^g      gy^j^  evidence  to  offer. 
10  Dec"l890        1457.  You  are  not  acquainted  with  such  a  case  ? — 

 [        ■    No,  it  has  never  been  proved.    At  the  same  time,  it 

has  never  been  proved  in  the  case  of  pleuro-pneumonia, 
yet  we  condemn  pleuro-pneumonia,  and  order  all 
cattle  suffering  from  it  to  be  killed.  Here  again  it 
is  simply  a  question  of  common  sense.  If  I  were 
offered  from  the  first  butcher  in  the  town  a  roast  of 
meat,  and  he  said,  "  I  am  bound  to  tell  you  that  one 
"  or  two  of  the  glands  were  infected  with  tuberculosis 
"  at  the  time  the  animal  was  killed,"  I  would  not  take 
it.  Yet,  in  offering  for  sale  parts  of  an  animal 
roasted,  the  pieces  showing  infection  having  been  cut 
out,  I  would  defy  anyone  to  make  out  anything  in 
the  parts  that  were  offered  for  sale,  so  as  to  justify  a 
court  of  law  in  taking  action,  and  declaring  that  the 
evidence  was  suflftcient  to  show  that  the  meat  could 
not  be  used  without  risk. 

1458.  But  would  it  not  be  necessary  to  show  that 
the  consumption  of  such  meat  would  have  an  effect 
injurious  to  health  and  might  result  in  the  planting  of 
a  mortal  disease  in  the  consumer  ? — -What  do  you  say 
about  pleuro-pneumonia  ? — Pleuro-pneumonia  does 
not  infect  the  individual  who  eats  the  meat,  and  yet 
we  condemn  and  order  the  slaughter  of  tlie  animal 
which  has  the  disease  under  the  provisions  of  the 
Contagious  Diseases  (Animals)  Act.  I  could  mention 
a  case  in  which  an  inspector  allowed  meat  to  pass, 
but  strictly  prevented  it  from  being  made  use  of  at 
his  own  table. 

1459.  Whatever  may  be  the  facts  of  the  case  so  far 
as  pleuro-pneumonia  is  concerned,  parliament  has 
laid  down  certain  rules  in  regard  to  that  case  which, 
so  long  as  they  remain  law,  must  be  obeyed,  whether 
Ave  may  believe  them  to  be  necessary  or  not  ? — Just 
so. 

1460.  But  it  does  not  follow  that  because  Parlia- 
ment has  acted  in  that  manner  in  one  case  it  may  act 
in  the  same  way  in  another.  It  may  or  it  may  not, 
but  what  we  want  to  find  out  is  whether  there  would 
be  any  justification  for  imposing  the  same  regulations 
and  restrictions  in  the  case  of  tuberculosis.  I  under- 
stand that  part  of  your  complaint  in  regard  to 
tuberculous  meat  is  that  it  may  infect  a  family  which 
is  induced  to  coosume  it  ? — 1  have  been  in  Edinburgh 
for  the  last  40  years,  and  no  case  has  ever  been 
brought  under  my  notice  in  which  I  have  been  able 
to   trace  a  connexion  between  diseased  meat  and 

r  tuberculosis  in  a  human  being.    I  have  never  seen,  any 

'  bad  results  as  the  direct  consequence  of  ingestion, 

of  meat,  except  in  the  form  of  pies,  which  is  capable  of 
explanation  on  purely  chemical  grounds. 

1461.  You  have  not  known  of  such  a  case  ? — No,  I 
have  never  known  of  a  single  instance.  No  person 
has  ever  come  to  me  and  made  sucli  a  complaint,  either 
in  regard  to  himself  or  his  family,  or  said  that  they 
had  been  suffering  from  tuberculosis  in  consequence 
of  the  ingestion  of  meat  from  the  carcase  of  an 
animal  which  must  have  died  with  the  disease  largely 
developed  in  its  carcase.  It  is  a  fact  that  it  would 
be  exceedingly  difficult  to  prove. 

1462.  Let  me  ask  you  a  word  as  to  your  conviction. 
Roughly  interpreting  what  you  have  just  said,  I  take 
you  to  mean  that  tuberculosis  has  never  been  imparted 
to  mankind  by  the  consumption  of  meat  which  came 
from  an  animal  of  an  apparently  wholesome  char- 
acter?— You  say  from  an  animal  wiiich  was  of  an 
apparently  Avholesome  characrer  ? 

1463.  Yes  ? — Weil,  t  cannot  shut  my  eyes  to  the 
general  prevalence  of  tuberculous  disease  in  young 
children  especially,  and  the  enormous  amount  of  this 
tuberculous  meat  which  is  being  sold,  and  also  the 
large  amount  of  tuberculous  milk  Avhich  is  sold 
in  such  towns  as  Edinburgh,  and  which  comes  from 
notoriously  tuberculous  cows.  In  proof  of  that 
assertion,  perhaps  you  will  allow  me  to  refer  to  the 
operations  which  have  taken  place  in  Edinburgh  since 
the  leccnt  stringent  orders  were  itsqed  in  yegard  to 


pleuro-pneumonia.  Those  operations  in  Edinburgh 
have  had  the  effect  of  opening  our  eyes.  We  have 
cleared  out  the  cow  houses,  containing  a  large  number 
of  animals  which  were  giving  milk  to  the  people  of 
Edinburgh,  and  what  have  we  found  ?  I  have  taken 
a  selection  of  13  cow  houses  which  have  been  cleared 
out  under  the  recent  order  passed  in  September.  It 
began  to  be  acted  upon  on  the  91  h  of  September,  and 
what  has  been  the  result  in  the  case  of  these  13  cow 
houses  ?  Not  less  than  300  cows  were  slaughtered, 
because  one  among  them  exhibited  evidence  of  the 
existence  of  pleuro-pneumonia.  No  other  cow  had 
the  disease.  It  was  found  that  64  out  of  the  300 
were  quite  healthy  but  120  Avere  suffering  from 
tuberculosis.  They  were,  however,  supplying  the  city 
■  with  milk  in  large  quantities,  yet  no  one  Avould 
have  suspected  from  the  look  of  the  coavs  that  they 
Avere  infected  with  tuberculosis.  I  found  that  among 
the  300  cows  the  per-centage  of  those  Avhich  were 
diseased  varied  in  the  different  cow  houses  from  12 
per  cent,  to  83  per  cent.,  now,  in  regard  to  the  case 
where  the  per-centage  amounted  to  83,  I  know  very 
Avell  Avhat  the  conditions  of  that  cow  house  were. 
The  keeper  to  whom  it  belonged  had  neglected  to 
provide  sufficient  ventilation.  I  watched  with  some 
interest  the  animals  which  were  taken  from  that  cow- 
bouse  and  there  Avas  scarcely  a  satisfactory  case  among 
the  whole  of  them.  Then  again  there  was  the  case 
of  a  man  with  13  cows.  It  Avas  among  his  stock  that 
pleuro-pneumonia  appeared.  One  of  the  cows  was 
slaughtered  on  account  of  that  disease  and  this  Avas 
followed  by  the  slaughter  of  all  the  rest,  because  the 
recent  order  requires  all  the  Herd  to  be  slaughtered 
whenever  pleuro-pneumonia  makes  its  appearance  in 
any  one  of  them ;  only  tAvo  Avere  found  to  be  healthy. 
All  the  rest  of  the  animals  were  found  to  be  infected 
with  tuberculosis  and  were  giAang  milk  to  the  in- 
habitants of  Edinburgh.  As  I  have  often  said,  that 
was  a  much  more  serious  matter  to  Edinburgh  than 
it  might  be  to  many  other  large  towns,  because  it 
is  a  great  centre  for  our  educational  institutions,  and 
contains  a  very  large  juvenile  population.  In  No.  2, 
the  glands  and  the  lungs  Avere  infected  Avith  tubercle- 
bacilli,  and  the  cow  was  condemned  although  the 
meat  appeared  to  be  good.  In  No.  3  the  cow  was 
generally  tuberculous  and  condemned. 

1464.  But  the  cows  Avere  not  condemned  to  be 
slauo-htered  on  that  account  ? — No,  but  the  meat  was 
condemned. 

1465.  Condemned  under  the  regulation  Avhich 
applies  to  animals  suffering  from  pleuro-pneumonia? 
— Yes ;  I  was  proceeding  to  explain  Avhat  we  dis- 
covered to  be  the  condition  of  the  coavs  which  were 
slaughtered  in  Edinburgh  under  the  recent  order.  In 
the  next  case  the  animals  were  found  to  be  suffering 
from  geaeral  tuberculosis ;  the  next  Avas  general 
tuberculosis  also  ;  in  the  next  case  the  lungs  only 
Avere  found  to  be  infected  ;  in  the  next  there  was 
general  tuberculosis  ;  the  nest  case  was  general 
tuberculosis  also  ;  and  the  last  was  the  case  of  a  cow 
Avhich  I  am  sorry  to  say,  was  alioAved  to  go  into  con- 
sumption. The  cow  had  a  slight  trace  of  infection  in 
the  mediastinal  glands  and  the  glands  of  the  thorax. 
In  tiiat  instance  the  meat,  very  improperly  I  think, 
Avas  alloAved  to  go  into  consumption,  and  I  should 
like  to  know  from  this  Commission  Avhat  ought 
to  be  the  course  pursued  in  a  case  like  that, 
where  there  was  apparently  only  a  slight  cliance 
of  infection  being  conveyed  from  the  cow.  I  may 
add  that  all  these  people,  the  owners  of  the  cows 
which  were  slaughtered,  got  compensation  under  the 
new  order.  Before  the  issue  of  the  order  they  would 
not  have  received  compensation. 

1466.  Under  the  Contagious  Diseases  (Animals) 
Act  ? — Yes. 

1467.  AUoAV  me  to  remind  you  that  the  order  is 
founded  on  the  desirability  of  condemning  and 
slaughtering  animals  with  a  view  of  preventing  the 
spread  of  cattle  disease  ? — Up  to  the  month  of 
September  there  was  no  compensation  paid,  but  the 
magistrates  of  Edinburgh,  chiefly  on  my  recommenda- 
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tion  granted  limited  compensaiion  on  the  representa- 
tion of  the  butcher  that  the  animal  was  tuberculous. 
He  would  arrive  at  that  conclusion  from  the  state  of 
emaciation  in  which  the  cow  appeared.  In  a  case  of 
that  kind  the  magistrates  agreed  to  grant  a  limited 
compensation  to  the  extent  of  about  one-half  of  the 
value.  This  was  done  by  the  magistrates  of  Edinburgh 
in  order  to  soothe  the  butcher  and  prevent  him  from 
feeling  a  sense  of  injury. 

1468.  Then  are  we  to  take  it  that  there  is  a  small 
epidemic,  so  to  speak,  of  tuberculosis  among  the  cows 
in  Ediiiburgli  ? — No,  I  do  not  say  that,  but  I  wish  to 
point  out  to  the  Commission  that  there  has  been  a 
remarkable  increase  in  the  number  of  tuberculous 
carcases  which  have  been  found  infected  and  con- 
demned. For  example,  in  the  year  1887  only  14  per 
cent,  of  all  the  carcases  condemned  as  unfit  for  human 
food  were  found  to  be  tuberculous  ;  in  1888  the  per- 
centage increased  to  32  ;  in  1889  it  was  29  per  cent. ; 
but  this  year,  1890,  it  has  mounted  up,  chiefly  owing 
to  the  putting  in  foi-ce  of  the  order,  to  39  per  cent,  of 
all  the  carcases  destroyed. 

1469.  Then  do  you  argue  that  the  condition  of  the 
cows  in  Edinburgli  in  regard  to  tuberculosis  is  worse 
than  that  of  animals  in  other  great  towns  ? — No,  I 
think  not. 

1470.  Do  you  attribute  their  unwholesome  con- 
dition to  the  circumstances  in  whigh  they  are  kept  ? — 
The  condition  of  the  cow-houses  in  Edinburgh  and  in 
the  country  generally  is  simply  disgraceful.  The  cow- 
shed order  is  certainly  not  administered  as  it  ought 
to  be. 

1471.  I  have  heard — I  do  not  know  whether  it  is 
the  case  now — that  the  millc  supply  in  Edinburgh  is 
for  the  most  part  furnished  by  cows  which  are  fed 
upon  Craigiutinny  meadow  gi^ass,  is  that  so  ? — Yes, 
it  is  quite  correct. 

1472.  It  is  so  still?— Yes. 

1473.  Do  you  attribute  any  ill  effects  to  it  ? — No,  I 
do  not.  We  have  a  notion  in  Edinburgh  that  this 
grass  is  very  succulent. 

1474.  I  have  been  given  to  understand  that  the 
Craigintinny  meadows  are  flooded  with  the  sewage 
of  the  town  ? — Yes,  they  are. 

1475.  Do  you  attribute  any  injurious  influence  to 
that  fact  ? — No,  I  do  not. 

1476.  Then  if  there  is  any  epidemic  of  tuberculosis 
among  the  cows  in  Edinburgh,  I  understand  that  you 
attribute  it  to  the  condition  of  the  houses  in  Avhicli 
they  are  kept  ? — Yes  ;  but  there  is  one  other  fact.  We 
discover  the  existence  of  the  infection  more  readily 
now  than  formerly  in  consequence  of  the  care  we  take 
in  the  examination  of  the  carcases.  Hundreds  of 
carcases  are  condemned  now  which  would  have  been 
allowed  to  pass  into  consumption  10  or  12  years  ago. 

1477.  You  have  already  said  that  you  cannot  point 
to  any  cases  of  the  communication  of  consumption 
from  animals  to  mankind  from  your  own  knowledge 
and  experience  ? — No,  I  am  unable  to  do  that. 

1478.  But  is  it  your  belief,  from  your  survev  of 
tlie  case,  that  if  tuberculous  animals  are  eflectually 
prevented  i'roni  being  brought  into  consumption  at  alJ, 
there  would  be  an  immediate,  although  probably  a 
a  gradual,  diminution  of  the  am.ount  of  consumption 
in  the  kingdom  ? — Yes,  I  have  no  doubt  of  it. 

1479.  Do  you  hold  with  the  witnesses  we  have  had 
here  before  that  consumption  is  not  bred  in  the 
system  of  the  patient,  but  comes  upon  a  patient,  who  is 
more  or  less  qualified  to  receive  it,  from  without; 
and  is  either  imbibed  or  ingested  or  inhaled  just  as 
the  infection  of  typhoid  fever  may  be  ?— Yes,  1  agree 
with  that  opinion. 

1480.  You  agree  with  it  ? — I  do. 

1481.  Nothing  can  be  stronger  than  the  statement 
you  have  made,  that  it  is  impossible  to  prove  by 
actual  experiment  that  the  use  of  tuberculous  meat 
does  convey  a  fatal  disease  to  mankind  ? — 1  suggested 
to  the  former  Commission  that  we  might  be  placed  in 
a  position  to  try  experiments  upon  criminals,  and 
make  a  careful  examination  of  their  bodies. 


1482.  {Dr.  Buchanan^  It  would  be  necess^ary  to  Dr.  H.  D 
try  the  experiments  upon  a  good  many  ? — We  could  Littlejohn, 
commence  with  one.  M.D., 

1483.  {Chairman.)  Although  a  great  suspicion  P-R  C.S. 
of   danger  is  naturally  aroused  in  one's  mind  by    jq  I)ec~l89( 

being  told  of  the  armies  of  bacilli  wliich  are  in  the   

air,  and  all  that;  although  that  is  so,  it  cannot  be  said 

that  consumption  is  an  infectious  disease  in  the 
ordinary  sense  of  the  word  ? — I  have  never  .seen  any 
cause  to  support  that  view ;  but  I  have  had  my 
suspicions.  I  have  seen,  for  example,  a  police  con- 
stable suffering  from  consumption.  He  ultimately 
died  among  his  own  family.  After  his  death  two  or 
three  members  of  the  family  suffered  from  consump- 
tion, but  of  course  it  is  exceedingly  difficult  to  prove 
a  connexion  between  any  two  cases.  All  I  can  say 
is,  that  I  have  had  my  suspicions,  those  suspicions 
are  shared  by  other  people,  and  among  the  lower 
class  of  people  they  are  so  strong  that  they  will  not 
allow  anyone  to  sleep  with  a  consumptive  patient. 
Personally  I  have  been  exceedingly  pleased  to  see  the 
care  which  is  exercised  in  that  way. 

1484.  How  do  you  reconcile  the  frightful  liability 
to  become  infected  with  that  which  must  be  the  real 
cause  of  infection,  if  all  we  hear  is  true  ? — How  do 
you  reconcile  the  frightful  risk  which  is  run  from  the 
universal  spread  of  the  bacilli  with  the  difficulty  of 
ascertaining  by  experiment  or  observation  that  so-and- 
so  has  caught  consumption  from  so-and-so  ? — There 
are  other  elements  which  must  be  determined  before 
that  question  could  be  answered.  Take,  for  instance, 
the  case  of  a  cow. 

1485.  I  am  speaking  now  of  the  spread  of  infection 
between  man  and  man  } — Then  look,  for  example,  at 
the  great  want  of  care  which  is  displayed  in  the 
houses  of  the  people.  Expectoration  or  sputum  is  a 
fruitful  source  of  conveying  the  infection,  and  yet 
very  little  care  is  exercised  as  to  what  is  done  with 
the  expectoration.  Persons  are  frequently  seen  to 
expectorate  on  the  floor. 

1486.  My  question  was  rather  in  the  opposite 
direction.  How  is  it,  if  the  conditions  and  liabilities 
are  so  rife,  and  so  universally  spread  about  us,  how  is 
it  so  difficult  to  prove  that  consumption  has  not  been 
contracted  from  one  person  to  another  ?  You  say  it  is 
very  rarely  the  case  that  you  can  ascertain  tbat  fact. 
Do  you  not  think  it  would  be  of  universal  and 
constant  occurrence  if  the  modern  theory  about 
tubercle  is  not  to  be  accepted  without  some  limita- 
tion ? — Luckily  for  many  of  us  our  constitutions 
enable  us  to  resist  the  bacilli.  If  it  were  not  so. 
they  would  clear  off  the  human  race.  Tubercle-bacilii 
must  be  floating  about  everywhere;  in  the  air  and  in 
our  houses.  I  consider  that  they  are  present  in  this 
room  at  this  moment. 

1487.  In  the  same  way  that  scarlatina  is  always 
among  us  and  about  us  ? — Yes.  I  should  say  that 
Edinburgh  is  never  free  from  scarlet  fever,  and  the 
same  may  be  said  of  London.  We  are  free  from  it 
in  an  epidemic  form,  but  I  have  no  doubt  that  there 
are  the  germs  of  the  infection  in  the  air.  Why  they 
should  be  jnore  powerful  at  certain  times,  and  exercise 
a  stronger  influence  upon  our  health,  we  cannot  tell. 
In  the  same  way  I  have  no  doubt  that  the  tubercle- 
bacilli  are  flying  about  the  air. 

1488.  But  all   the  more  so  when  the  effect  is 
epidemic,  as  we  call  it,  than  when  it  is  not  ? — -Yes. 

1489.  Thank  you,  Dr.  Littlejohn,  you  have  given 
your  evidence  very  fairly  and  very  concisely.  I  have 
endeavoured  to  do  so. 

1490.  {Dr.  Buchanan.')  Will  you  tell  us  something 
more  about  the  Edinburgh  abattoirs  ?  What  quantity 
of  beef  reaches  your  abattoirs  in  the  state  of  live 
meat  as  compared  with  the  quantity  which  comes  in 
as  dead  meat  ? — We  do  not  receive  any  dead  meat. 

1491.  Not  in  your  abattoirs  ? — No. 

1492.  Where  does  the  dead  meat  go  ? — The  dead 
meat  question  is  one  of  the  difficulties  we  have  to  con- 
tend with  in  Edinburgh.  The  dead  meat  is  brought  into 
the  city  from  the  country,  but  it  is  not  taken  to  the 
slaughter-houses.  The  magistrates  of  Edinburgh  have 
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Br.  H.  V.     determined  that  it  shall    not  be   received   in  the 

LitHejohv,  shiughter-houscs. 
M.D.,  1493.  Where  is  it  inspected  then  ?— It  is  inspected 

F.K.C.S.  certain  dead  meat   depots   belonging  to  private 

0  DiTc  1890.   individuals,   but  the  corporation  of   Edinburgh  are 

  ■    promoting  a  Bill  in  Parliament  this  session  to  enable 

them  to  have  a  clearing-house,  so  to  speak,  for  all  the 
dead  meat  that  is  brought  into  the  town.  When  that 
is  done,  the  inspectors  will  be  at  once  able  to  stop 
in  limine  the  entrance  of  diseased  meat  into  the  town. 

1494.  Then  that  is  not  done  at  present  ? — No. 

1495.  Does  bad  meat  find  its  way  into  Edinburgh  ? 

 I  am  afraid  that  it  does.    For  instance,  a  basket  of 

meat  arrives  by  railway  for  the  butchers.  At  present 
tliere  is  nothing  to  hinder  that  meat  from  being  con- 
veyed to  the  batcher,  who  cuts  it  up  into  pieces,  and 
exposes  it  for  sale.  If  it  presents  no  unusual  appear- 
ance it  passes  at  once  into  human  consumption,  and 
Edinburgh,  like  most  other  large  towns,  becomes  a 
sink  and  cesspool  for  diseased  meat.  The  corporation 
are  promoting  a  Bill  to  compel  all  the  meat  which 
now  comes  in  ab  extra  to  be  conveyed  to  a  clearing- 
house, and  not  distributed  to  the  butchers  until  such 
time  as  it  shall  have  been  examined  by  a  skilled 
inspector,  and  an  opinion  expressed  in  regard  to  its 
soundness,  and  the  freedom  from  disease  of  the  animal 
from  which  it  was  taken. 

1496.  Do  you  propose  to  take  care  that  the 
inspectors  see  the  organs  of  the  an  imal  as  well  as  the 
flesh  — Undoubtedly.  The  establishment  of  this 
cleai-ing  house  will  give  the  authorities  of  Edinburgh 
a  hoUrover  the  trade  of  the  country.  All  the  meat 
which  is  sent  in  would  have  to  pass  through  a  certain 
routine  or  the  local  government  inspector  would  not 
give  a  certificate.  The  legislature  of  this  country  has 
decided  that  local  veterinary  inspectors  should  be 
appointed  to  discharge  the  duty  of  inspection,  and 
whenever  tiie  slightest  suspicion  is  aroused  as  to  the 
soundness  of  the  meat,  there  is  power  to  call  in  the 
local  veterinary  inspector. 

1497.  In  that  way  you  would  exercise  a  control 
over  the  dead  meat  trade  as  well  as  over  the  live 
animals  ? — We  hope  that  we  shall  be  able  to  do  so. 

1498.  Do  you  think  that  you  will  be  able  to  dis- 
charge that  duty  efficiently  ?— Yes,  I  think  so,_  if 
Parliament  will  give  us  the  powers  we  seek  to  obtain. 

1499.  In  what  you  have  told  us  of  your  practice  in 
Edinburgh,  have  you  spoken  only  of  cattle,  or  have 
you  included  sheep  also  ? — I  have  spoken  of  both, 
but  we  rarely  find  the  sheep  infected,  very  rarely 
indeed  in  Edinburgh.  And  during  the  last  10  or 
12  years  I  have  only  seen  a  couple  of  calves  infected. 
Pigs  are  frequently  infected  by  tuberculosis,  but  as 
far  as  my  experience  goes  I  have  been  called  upon 
to  adjudicate  in  very  few  cases  of  tuberculosis  in 
sheep. 

1500.  You  are  speaking  of  a  period  that  has  com- 
prised the  slaughter  of  a  very  large  number  of  cattle  ? 
— Yes,  very  large. 

1501.  Are  you  able  to  say  how  many? — I  cannot 
say  exactly,  but  it  has  been  a  very  large  number  indeed. 

'l502.  Can  you  give  us  the  number  of  carcases 
condemned  ? — The  total  number  of  carcases  of  beef 
condemned  as  unfit  for  human  food  in  consequence  of 
being  infected  with  tuberculosis  ? 

1503.  Yes  ? — In  1888  there  310  carcases  con- 
demned, and  352  in  1889.  I  ought  to  have  brought 
with  me  a  list  of  the  total  number  condemned  during 
a  series  of  years,  but  I  find  that  I  have  neglected  to 
do  so  ;  but  I  will  furnish  the  Commission  with  a  li^t 
giving  an  account  of  the  total  number  of  carcases  of 
all  animals  brought  into  our  markets  and  killed  and 
condemned. 

1504.  Will  you  state  the  number  of  those  which 
were  found  free  from  disease,  as  well  as  those  which 
were  found  to  be  tuberculous  ? — Yes,  I  can  do  that. 

1505.  You  will  be  good  enough  to  send  us  a 
complete  list  ?— Yes  ;  from  the  year  1887  onwards. 
Before  that  time  the  statistics  were  very  carelessly 
kept  ;  all  the  different  diseases  were  strung  together. 

15(^6.  You  will  give  us  a  list  of  the  cases  of  calves 


and  sheep  as  well  as  of  cattle  ? — Yes,  I  will  take  care 
to  provide  a  list  of  each  separately. 

1507.  Have  you  formed  any  opinion  as  to  the 
comparative  immunity  of  sheep  i'rom  tuberculosis  ? 
How  does  it  come  about  that  mutton  does  not  seem 
to  be  infected  with  tubercle  in  the  same  way  that  beef 
does  ?— I  cannot  explain,  except  that  it  may  arise 
from  the  open-air  life  the  sheep  lead  as  compared 
with  our  dairy  cattle. 

1508.  But  the  sheep  and  the  cattle  may  be  feeding 
together  in  the  Craigintinny  Meadows  ? — No  animal  is 
allowed  to  graze  in  the  meadows.  The  grass  is  cut 
.-md  conveyed  from  the  meadows  into  the  town.  As 
far  as  ray  experience  goes  the  tuberculosis  is  chiefly  a 
disease  of  dairy  cows,  and  the  result  of  what  has  taken 
place  since  the  order  under  the  Contagious  Diseases 
Act  was  put  in  force  in  September  last  has  certainly 
opened  my  eyes.  I  found  that  the  cows  in  all  of  our 
dairies  were  more  or  less  infected,  and  that  the  milk 
also  mutt  have  been  more  or  less  unfit  to  be  distributed 
among  a  population  like  that  of  Edinburgh.  I  have 
been  startled  at  the  results  of  the  examination. 

1509.  (Chairman.)  Is  it  a  new  phenomenon  or  not? 
— Not  at  all.  It  has  been  going  on,  I  should  say,  for 
years,  but  our  eyes  have  now  become  open  to  it. 
The  discovery  is  entirely  due  to  the  recent 
action  of  the  Government,  which  directed  the 
slauohter  of  the  animals.  In  our  establishments  it 
has  been  a  very  rare  thing  to  find  a  dairy  cow  without 
exhibiting  a  trace  of  tuberculosis,  and  I  have  no  doubt 
that  that  is  the  general  condition  of  the  dairy  cows  of 
the  country. 

1510.  You  think  that  all  of  them  are  infected  to  a 
greater  or  less  extent  with  tuberculosis? — Yes. 

1511.  {Dr.  Buchanan.)  You  have  been  giving  us 
the  results  of  your  experience  essentially  in  connexion 
with  dairy  cows  ? — Certainly,  of  dairy  cows. 

1512.  Dairy  cows  kept  in  the  cow-houses  of  Edin- 
burgh ? — Yes. 

1513.  Have  you  any  corresponding  facts  to  give  us 
concerning  the  dairy  cows  on  farms  away  from  Edin- 
burgh ? — I  may  say  that  sometimes  the  stock  in 
them  has  been  destroyed  on  account  of  being  infected 
with  tuberculosis.  But  my  experience  with  regard  to 
country  cows  is  more  limited  than  in  the  case  of  the 
dfiiry  cows  kept  in  Edinburgh.  I  mast  confess,  how- 
ever, that  tuberculosis  does  not  appear  to  be  as  common 
among  that  kind  of  stock  as  among  the  dairy  cows  in 
Edinbr.rgh. 

1514.  It  does  not  seem  to  be  so  common  ? — No,  not 
nearly. 

1515.  But  even  then  it  would  be  much  moi-e  common 
among  oxen  than  among  sheep  ? — Undoubtedly  we  find 
it  so. 

1516.  Can  you  make  any  suggestion  to  us  as  to  the 
reason  of  that  difference  ? — No,  1  cannot. 

1517.  I  notice  that  you  attach  considerable  im- 
portance to  the  conditions  under  which  the  animals 
Jive.  1  understand  you  to  say  that  the  dairy  cows  in 
Edinburgh  live  in  iil-ventilated  sheds  ? — Yes,  that  is  so. 

1518.  Do  you  think  the  reason  why  sheep  and 
some  oxen  escape  is  that  they  enjoy  better  ventila- 
tion ?— Yes,  I  do. 

1519.  They  get  better  veiatilation  on  the  farms  than 
in  the  crowded  cowsheds  of  Edinburgh  ? — Yes. 

1520.  And  you  think  that  their  greater  immunity 
from  disease  is  due  to  that  fact  ?— Yes,  i  think  it  is. 

1521.  Is  it  an  important  element  of  difference  ? — 
Undoubtedly.  The  freer  ventilation,  and  the  healthier 
condition  under  which  they  live  in  the  country  as 
compared  with  towns  is  undoubtedly  an  important 
element  in  the  case  of  tuberculous  disease. 

1522.  Is  the  legislation  of  Scotland  deficient  in 
reo-ard  to  the  supervision  of  cowsheds  and  dairies  as 
compared  with  England  ? — It  is,  and  chieily  on  this 
account :  because  we  have  only  recently  had  given  to 
us  the  County  Council  Act,  which  compels  the  local 
authorities  to  appoint  medical  officers  of  health.  We 
are  just  getting  over  that  difficulty  now,  and  are 
appointing  in  the  Scottish  counties  and  burghs 
efficient  medical  officers  of  health,  such  as  you  have 
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in  England,  I  believe  that  after  they  have  been 
appointed  they  will  have  the  cowsheds  better  attended 
to  than  they  have  been  in  tlie  past.  That  provision 
has  been  a  dead  letter  hitherto,  so  far  as  Scotland  is 
concerned. 

1523.  There  is  only  one  furtlier  question  that  I  will 
trouble  you  with,  Dv.  Litilejohn.  I  have  asked 
several  witnesses  ii^  they  can  make  any  suggestion  to 
U3  as  to  the  direction  in  which  we  are  to  look  for 
evidence  of  the  mode  of  entry  of  tuberculosis  into  the 
body.  I  want  to  know  wliether  we  can  judge  or  have 
any  test  we  can  a|)ply  to  enable  us  to  judge  of  the 
tubercle  having  entered  by  the  food,  or  iu  any  other 
way;  probably  by  the  lungs.  Can  you  tell  us 
whether  there  is  any  pathological  or  other  test  which 
we  can  apply  which  may  enable  us  to  arrive  at  a 
decision  upon  that  point  ? — I  cannot,  except  of  course 
the  suggestion  that  the  intestinal  tract  should  be  cai-e- 
fully  examined  by  specially  skilled  pathologists.  I 
know  that  investigations  are  going  on  every  day,  and 
that  every  day  is  adding  to  the  precision  of  our 
methods  of  examination.  I  have  no  doubt  that  if  the 
intestinal  tract  were  carefully  examined,  there  would 
be  found  in  it  tubercle-bacilli  or  spores  that  have 
passed  through  the  walls  of  the  intestines,  and  which 
may  be  actually  found  in  some  of  the  glands.  Then 
again,  this  Commission  might  issue  instructions 
directing  a  careful  examination  to  be  made  of  the 
flesh  of  animals  such  as  might  enable  us  to  make  out 
any  specially  diseased  condition,  microscopic  or  other- 
wise, to  guide  us  as  to  our  conduct  in  future. 

1524.  We  want,  in  the  first  instance,  to  make  out 
what  we  can  in  reference  to  the  mode  of  entry  of  the 
tubercle  into  the  human  body  by  way  of  food  as  com- 
pared with  its  entry  by  other  ways,  and  particularly 
by  the  lungs.  We  wish  to  find  out,  if  we  can,  some 
test  to  apply  to  an  infected  body  to  show  by  which 
way,  or  by  which  channel  the  tubei'cle  was  received. 
Do  you  think  we  can  hope  to  find  that  out,  or  can 
you  suggest  any  way  by  which  we  could  arrive  at  a 
conclusion  ? — I  atn  afraid  not,  because  the  varieties  of 
tuberculosis  as  seen  in  different  animals  are  something 
marvellous. 

1525.  I  am  speaking  now  entirely  of  man  r — You 
confine  your  question  to  the  entry  of  tubercle  into  a 
human  being. 

1526.  Yes.  How  should  we  proceed  in  the  case  of 
a  given  tuberculous  human  being  ?  Hov?  should  we 
recognise  the  reception  of  the  tubercle  by  the  digestive 
tract,  or  by  the  respiratory  tract  ? — That  is  a  question 
which  it  is  exceedingly  difficult  to  answer.  Mes- 
enteric disease  is  very  prevalent  in  cliiidhood,  and  it 
certainly  begins  in  the  intestines.  That  is  all  that  I 
can  say,  but  I  do  not  think  I  am  qualified  to  express 
a  decided  opinion. 

1527.  {Prof.  B.  Sanderson.)  The  very  interesting 
pathological  facts  you  have  given  us.  Dr.  Littlejohn, 
as  to  milk-giving  cows  in  Edinburgh  will  be  published, 
I  presume  ? — First  of  all  I  propose  to  lay  them  before 
the  Corporation  of  Edinburgh.  I  will  submit  them 
to  the  magistrates,  and  send  a  copy  to  the  secretary  of 
the  Commission. 

1528.  How  are  the  pathological  investigations  car- 
ried out  in  Edinburgh  ?  By  what  ofiicers  ? — First  of 
all  we  have  four  inspectors.  One  of  them  is  a 
veterinary  inspector,  and  another  a  person  who  was 
engaged  iu  the  butchering  trade.  Behind  them  are 
two  principals  of  our  Veterinary  Colleges — Principal 
Wlialley  and  Principal  Williams,  and  behind  them, 
again,  is  myself. 

1529.  Do  these  four  persons  form  a  staff  acting 
under  your  direction  ? — Yes,  in  cases  of  doubt.  In 
such  cases  I  am  empowered  by  the  magistrates  to  call 
in  one  of  the  principals  of  the  veterinary  colleges  we 
have  in  Edinburgh,  but  it  is  comparatively  seldom 
that  that  is  done. 

1 530.  It  is  an  arrangement  and  not  an  official 
system  ? — It  is  recognised  by  the  magistrates,  and  I 
nmst  obey  the  orders  of  the  magistrates.  Their  order 
to  mo  is  that,  in  any  case  of  doubt  or  difficulty  that  is 
likely  to  occur  and  to  be  carried  into  a  court  of  law, 
I  should  have  my  opinion  strengthened  by  one  of  the 


principals  of  the  Veterinary  College.  But  acting  Dr.  H.  D 
under  me  are  the  four  market  inspectors  I  have  men-  LUtlejohn 
tioned,  one  of  whom  is  a  regularly  passed  member  of  " 
the  Royal  College  of  Veterinary  Surgeons.  ' 

1531.  Who  has  the  responsibility  of  determining  Dec 

that  tuberiHilous  meat  shall  not  be  sold  ?— In  the  first   

instance,  the  inspector.  It  may  be  a  flagrant  case,  iu 
which  case  the  owner  of  the  carcase  at  once  gives 
way  and  allows  it  to  be  condemned.  If,  on  the  other 
hand,  he  insists  that  the  meat  is  fit  for  consumption, 
in  all  probability  I  should  be  sent  for.  I  visit  the 
slaughter-houses  twice  weekly.  The  owner,  as  I  say, 
may  insist  on  my  being  specially  called  iu.  If  he  is 
not  satisfied  we  call  in  other  evidence,  and  we  give 
him  every  facility  for  calling  in  evidence  on  his  own 
side. 

1532.  Do  you  think  any  good  would  be  done  if  the 
authorities  were  to  insist  upon  a  thorough  examina- 
tion of  the  milk-giving  cows  during  their  lives  ? — 
That  is  part  of  the  investigation  which  has  never  yet 
been  undertaken  in  Edinburgh. 

1533.  Nor  anywhere  else  ? — I  believe  not. 

1534.  Do  you  thhik  it  ought  to  be  done  ?— Yes,  I 
have  been  pressing  it  upon  magistrates  of  Edinburgh, 
and  I  am  anxious  that  the  Corporation  should  pay 
for  the  investigatiou. 

1535.  Have  you  thought  anything  as  to  the  condi- 
tions under  which  a  diagnosis  might  be  made  of 
tuberculous  animals  during  life  ? — Yes,  but  there  are 
other  matters  to  be  taken  into  consideration  also. 
Unless  a  cow  shows  emaciation,  there  is  nothing  to 
give  us  a  hint  that  tuberculosis  is  there. 

1536.  Of  course  we  have  now  the  method  ? — You 
mean  Dr.  Koch's  method  ? 

1537.  Yes  ?— But  we  shall  have  to  prove  it  first. 

1538.  In  Edinburgh,  as  elsewhere,  the  power  of 
ordering  an  animal  to  be  killed  depends  entirely, 
I  presume,  on  there  being  reason  to  suppose  that  it 
is  "  suffering  from  some  disease  which  is  named  in 
"  the  Contagious  Diseases  Act  "  ? — Yes.  I  have  no 
power,  nor  has  the  inspector  any  power,  to  visit 
a  cow-house  and  say,  "  There  is  an  animal  which  we 
"  suspect  to  be  infected  with  tuberculosis.  We  will 
"  have  that  animal  out  and  killed."  That  is  beyond 
our  power.  The  owner  would  at  once  say,  "  You 
"  have  no  right  to  do  so."  But  that  will  become  our 
duty  if  we  pass  our  new  Bill  which  we  are  going  to 
promote  in  Parliament  this  session.  The  word 
"  animal,"  which  exists,  I  believe,  in  the  English 
Act,  will  give  us  power  to  take  any  animal  suffering 
from  disease  which  we  may  find  in  the  market  or  in 
the  cow-house,  and  order  it  to  be  examined  and 
slaughtered.  If  we  make  a  mistake  the  owner  will 
be  entitled  to  be  compensated,  but  if  we  make  no 
mistake  and  find  that  the  meat  is  unmarketable  or 
unfit  for  human  consumption,  the  Act  says  that  the 
owner  shall  not  be  entitled  to  compensation. 

1539.  {Chairman.)  What  do  you  mean  by 
saying,  "  The  Bill  we  are  going  to  promote  ?"  Who 
are  going  to  promote  it  ?  —  The  Corporation  of 
Edinburgh. 

1540.  {Prof.  B.  Sanderson.)  Am  I  correct 
in  understanding  you  to  say  that  you  have  never 
yet  ordered  an  animal  to  be  killed  on  account  of 
tuberculosis  ? — Yes. 

1541.  You  have  no  power  to  do  so  — No.  If  we 
see  an  animal  which  presents  a  suspicious  appearance, 
and  make  a  representation  about  it,  what  does  the 
owner  do  ?  He  just  laughs  at  us  and  takes  it  away 
from  Edinburgh  to  Glasgow  where  the  regulations 
are  less  strict  and  where  it  is  easily  disposed  of.  We 
are  more  particular  in  Edinburgh  than  in  any  other 
town  owing  to  our  large  juvenile  population. 

1542.  In  all  the  cases  where  animals  are  now  killed 
they  are  killed  on  the  ground  that  they  are  infected 
with  pleuro-pneumonia  ? —  Yes,  or  else  a  dairyman 
wishing  to  reduce  his  stock  takes  advantage  of  the 
public  abattoir  to  have  a  portion  of  his  stock  killed, 
as  we  have  no  private  killing  houses.  Of  all  the 
abominations  that  exist  in  towns  one  of  the  worst  is 
the  private  killing-house.  Unless  there  iiappens  to 
be  a  public  abattoir  it  is  necessary  of  course  to  make 
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Dn  H.  D.     use  of  private  killing-houses,  and  they  arc  not  only 
Littlejohn,     ill-managed,  but  are  allowed  to  get  into  a  very  bad 
M.D.,  state. 

F.B.C.S.         ^543_        jjo^yf,  t^jat  are  killed  by  the  authorities 
0  Dec~1890     ^^'^'^  ^^'^         slaughtered  by  their  owners  are  killed 
'       ■    on  the  suspicion  that  they  are  infected  with  pleuro- 
pneumonia ? — That  is  so. 

1544.  {Prof.  Brown.)  You  say,  Dr.  Littlejohn, 
that  if  you  were  to  find  the  glands  infected,  you 
would  consider  the  meat  unwholesome  ? — Yes,  _  it 
Avould  depend  in  a  great  measure  upon  the  condition 
of  the  glands. 

1545.  If  you  saw  signs  of  tuberculosis  in  a  single 
intestinal  gland,  while  the  other  parts  of  the  animal 
appeared  to  be  good,  would  you  allow  the  meat  to  go 
into  consumption  ?  —  Yes,  probably  ;  but  I  have 
always  set  my  foot  down  whenever  I  have  found  the 
mesenteric  glands  infected.  Wherever  the  udder  is 
infected,  we  are  certain  to  condemn. 

1546.  I  have  no  doubt  you  are  aware  that  you 
sometimes  get  tubercle  bacilli  in  an  ancillary  gland, 
when  you  see  them  in  no  other  part  ? — Yes,  so  I 
believe. 

1547.  Under  that  condition,  would  you  condemn 
the  entire  carcase  of  an  animal  ? — Yes. 

1548.  When  there  is  no  power  of  inspecting  the 
ancillary  glands? — It  would  be  very  difiScult  to  do  so. 

1549.  Is  it  not  possible  for  one  person  to  eat  meat 
and  to  be  found  free  from  tuberculosis,  whereas 
another  person  eating  the  same  meat  might  be 
discovered  to  be  tuberculous  ? — Yes,  I  think  so. 

1550.  You  have  said  that  you  have  seen  meat 
which  no  pathologist  would  declare  to  have  come  from 
a  tuberculous  animal,  although  you  might  know  that 
it  had  ? — Yes  1  would  undertake  to  ])ick  out  a  piece 
of  meat  and  defy  even  a  skilled  person  to  say  that  it 
came  from  a  tuberculous  animal. 

1551.  I  understood  you  to  say  that  even  a  bacterio- 
logical survey  would  fail  to  detect  the  fact  ? — You 
must  haA-e  have  misunderstood  me.  I  think  that  a 
scientific  investigation  Avould  establish  the  fact. 

1552.  You  are  aware  that  in  much  of  the  meat 
taken  from  tuberculous  animals  the  peritoneum  is 
coA-ered  with  tuberculous  nodules,  Avhile  a  portion  of 
the  meat  from  the  diaphragm  may  be  examined 
without  discovering  a  trace  of  tuberculosis  ? — So  I 
believe  ;  but  I  hope  tliat  fresh  methods  of  examination 
will  be  discovered  that  will  get  rid  of  all  difficulty. 

1553.  In  the  meanwhile,  are  you  aware  that  animals 
are  frequently  fed  on  such  meat  without  harm  ? — I 
have  no  doubt — the  loAver  animals. 

1554.  I  mean  tlie  lower  animals — the  small  animals 
— which  have  been  treated  experimentally  ? — I  think 
it  is  quite  possible. 

1555.  Should  you  consider  that  in  the  event  of  its 
being  proved  that  meat  free  from  tubercle  is  harmless 
to  the  animal  experimented  upon — would  you  con- 
sider it  safe  for  this  Commission  to  draw  the  conclu- 
sion that  it  might  be  given  harmless,  in  a  raw  state, 
to  a  human  being  ? — Decidedly  not. 

155G.  Would  you  protest  against  meat  from  an 
animal  which  apparently  was  sound  and  in  good  con- 
dition, but  Avhich  nevertheless  had  imparted  tuber- 
culosis to  other  animals  inoculated  with  it — would 
you  protest  against  such  meat  being  allowed  to  go 
into  consumption  ? — Yes,  I  think  it  is  a  disgrace  to 
civilization  that  it  should  be  supplied  as  food  to 
human  beings. 

1557.  You  misunderstand  my  question.  If  it  is 
proved  that  meat  taken  fr  om  a  tuberculous  animal, 
when  given  to  one  of  the  small  animals,  produces  no 
mischief,  do  you  think  it  would  be  safe  to  conclude, 
from  that  fact,  that  it  might  be  given  to  a  human 
being  without  doing  mischief  ? — No,  I  do  not  think 
it  would  be  safe. 

1558.  Then  yoa  do  not  think  it  is  safe  to  dravr 
conclusions  Avhich  are  based  upon  experiments  on 
animals? — As  a  health  officer,  I  should  decidedly 
say  no. 

i  1559.   Nevertheless,  you    think    that  something 

might  be  done  in  the  way  of  experimenting  upon 
'  criminals  ?- — Undoubtedly. 


1560.  Do  you  think  it  would  be  satisfactory  to 
have  experiments  upon  two  or  three  persons  only  ? — 
To  a  certain  extent  I  think  it  Avould  be  satisfactory. 

1561.  How  would  you  know  that  the  criminals 
experimented  upon  were  themselves  free  from  infec- 
tion ? — No  doubt  they  might  be  liable  to  it,  but  I 
think  that  the  test  might  be  made  a  reliable  one. 

1562.  Would  not  scientific  men  demand  that  the 
experiment  should  be  tried  in  a  great  number  of 
instances  ? — Undoubtedly  they  would,  and  that  forms 
one  of  the  objections  to  carrying  out  my  suggestion. 

1563.  I  understand  you  to  say  that  no  case  ever 
came  under  your  knowledge  Avhere  you  could  trace 
the  existence  of  the  disease  of  tuberculosis  in  man 
to  the  consumption  of  infected  meat  or  milk  ? — - 
No. 

1564.  Although  you  are  satisfied  that  such  meat 
and  milk  are  consumed  in  large  quantities  ? — Such 
is  my  judgment. 

1565.  Have  you  the  information  which  would 
enable  us  to  ascertain  Avhether  consumption  has 
decreased  in  Edinburgh  during  the  last  quarter  oi 
a  century  ? — I  think  it  has. 

1 566.  To  what  is  the  decrease  due  ? — I  think  it  is 
due  chiefly  to  the  action  of  the  corporation.  They 
have  already  expended  something  like  half  a  miUion 
of  money  in  letting  in  air  and  light  to  the  inhabitants 
of  the  poorer  districts  of  Edinburgh.  Every  day  the 
corporation  are  improving  the  conditions  of  life 
among  the  poor,  and  diminishing  the  risk  of  con- 
sumption. 

1567.  You  look  upon  the  sanitary  measures  which 
the  Corporation  of  Edinburgh  are  carrying  out  as 
counteracting,  to  a  large  extent,  the  injurious  effects 
of  tuberculous  meat,  and  milk  ? — There  can  be  no 
doubt  of  that.  The  city  is  now  thoroughly  drained, 
Avhich  is  one  very  important  thing. 

1568.  But,  neveriheless,  you  maintain  that  the 
meat  and  milk  supplied  to  the  people  of  Edinburgh 
continue  to  contain  the  injurious  qualities  you  have 
referred  to  ? — Yes. 

1569.  And  if  you  could  get  rid  of  those  injurious 
qualities  you  would  be  in  a  better  condition  still  ? — 
Yes.  A  very  large  sum  of  money  has  already  been 
spent  by  the  Corporation  of  Edinburgh,  quite 
500,000/.,  in  improving  the  conditions  of  lite  among 
the  poor,  and  the  result  has  been  to  lessen  the  tendency 
to  contract  tuberculosis. 

1570.  Of  course  you  have  no  means  Avhatever  of 
preventing  or  even  of  limiting  in  any  way  the  here- 
ditary tendency  to  the  transmission  of  the  disease  ?-  - 
No. 

1571.  You  cannot  prevent  tuberculous  persons 
from  marrying  ? — No,  but  I  look  upon  that  as  an 
important  consideration. 

1572.  Nor  have  you  the  advantage  Avhich  the 
agriculturists  have  of  being  able  to  select  the  parents? 
— I  am  sorry  to  say  that  we  have  not. 

1573.  In  speaking  of  the  infection  of  meat  you 
made  a  very  remarkable  statement,  which  is  very 
interesting  to  me.  You  said  you  thought  that  when 
the  carcases  are  sent  to  a  killing  house  or  depot,  the 
authorities  insist  upon  the  otfal  being  brought  with 
them  ?— Undoubtedly  ;  that  in  my  opinion  is  very 
important. 

1574.  Do  you  happen  to  know  by  what  machinery 
that  is -ensured  ? — The  farmers  have  repeatedly  been 
put  to  a  heavy  loss  from  not  attending  to  that  re- 
quirement. They  have  now  become  educated,  and 
they  carefully  attend  to  it. 

1575.  Do  you  know  what  machinery  is  in  use  to 
secure  that  the  liver,  heart,  and  lungs  are  sent  with 
the  carcase  ? — No,  we  trust  very  much  to  the  local 
inspector— to  his  honour. 

1576.  Can  you  be  certain  that  false  lungs  may  not 
have  been  sent  ? — No,  that  is  one  of  our  difficulties. 
I  do  not  say  that  false  lungs  may  not  be  sent  in  some 
cases,  but  in  a  small  country  like  Scotland,  the  man 
who  sends  the  carcase  is  known  to  the  country 
side,  and  it  is  generally  known  whether,  from  bad 
arrangements  on  the  farm,  the  stock  is  bad  and  prone 
to  tuberculosis  or  not.  ' 
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1577.  There  are  no  means  that  you  know  of  to 
prevent  the  change  of  (he  offal  during  transit  ?— No, 
and  1  am  afraid  tliat  it  may  be  done  in  any  sUige  of 
transit. 

1578.  And  if  you  could  trace  the  operation  of  the 
system  in  regard  to  the  thousands  of  carcases  sent 
into  Edinburgh,  I  suppose  you  would  find  that  it  does 
happen  occasionally  ? — Yes,  I  have  not  the  slightest 
doubt  of  it. 

1579.  {Dr.  Payne.)  Has  there  been  any  test  dis- 
covered by  which  you  can  recognise  tuberculous 
meat  ? — Not  as  yet,  but  I  live  in  the  hope  that  there 
may  be. 

1580.  You  cannot  give  us  any  idea  of  the  direction 

The  witness 


in  which  you  would  look  for  it?— No,  I  leave  it  to 
othei's. 

1581.  Have  you  had  any  experience  of  the  com- 
munication of  tuberculous  disease  from  mankind  to 
animals  ? — No. 

1582.  Do  you  think  it  is  possible  for  a  person 
suffering  from  tuberculosis — a  servant  or  dairyman,  for 
instance — to  communicate  the  disease  to  the  animals 
they  attend  ? — No  doubt  it  is  within  the  bounds  of 
possibility,  but  when  I  see  the  condition  ia  which  the 
dairy  stock  is  being  reared  and  live,  I  am  not  sur- 
prised at  anything  that  may  happen  to  it.  The  cow 
sheds  are  loaded  with  organic  matter,  and  there  is  a 
marked  absence  of  proper  ventilation. 

withdrew. 


The  following  letter  and  statistics  were  received  from  Dr.  Littlejohn  for  the  information  of  the  Commission  : — ■ 

Deak  Sie,  Edinburgh,  January  1,  1891. 

I  now  beg  to  hand  you  the  statistics  made  up  to  the  end  of  the  year. 

Yours  truly, 
(Signed)       Henky  D.  Littlejohn,  M.D. 

P.S.— The  paper  apart  deals  with  an  exhaustive  examination  of  our  Edinburgh  dairies  in  connection  with  the 
recent  order  of  the  Board  of  Agriculture.— H.  D.  L. 


Inspector  of  Markets  Oitice,  Poitce  Chambers,  Edinburgh,  6th  December,  1890. 

Total  Numbers  of  Carcases  of  Beep  condemned  as  unfit  for  Human  Food,  with  the  numbers  of  those  condemned 
as  being  aff'ected  with  Tuberculosis,  during  the  years  1887-88-89-90,  inclusive. 


Year. 


18S7 


Mont,h. 

Total. 

Tubercu 
losis. 

•Tanuary 

21 

2 

February 

31 

4 

March  - 

.  22 

1 

April 

28 

4 

May 

45 

5 

June 

27 

2 

July  - 

18  &c. 

1  piece 

August 

22 

H 

September  - 

23 

4 

October 

26i 

4| 

November 

23i 

9 

December 

23 

4 

310  &c. 

45  &c. 

Remarks. 


(2  calves). 


(1  pig). 


Year. 

Month. 

Total. 

Tubercu- 
losis. 

Remarks. 

1888 

January 

•  30 

17 

>» 

February 

25 

10 

(1  pig). 

>> 

March 

23 

7 

A  pril  - 

24i 

5 

it 

May  - 

26 

6 

June 

31| 

13 

?> 

July 

24 

5 

August 

■  18 

7  - 

(1  pig). 

>, 

September 

25 

7 

(1  pig)- 

October 

13i 

7 

November 

24 

7 

(1  pig). 

December 

24 

1 

288i 

'  92 

Year, 


Month. 


Total. 


Tubercu- 
losis. 


Remarks. 


1889 


January' 

27?;- 

5 

February 

25 

2 

March 

18 

5 

April 

43 

May 

46 

12 

June 

48 

18 

July 

41 

15 

August 

29 

7 

September 

20 

7i 

October 

25 

8 

November 

18 

3 

December 

Hi 

2 

352 

97j 

(1  pig). 


Year. 


Month. 


Total. 


Tubercu- 
losis. 


Remarks. 


1890 


January 

February 

March  - 

April 

May  -- 

June 

J  uly  - 

August 

September 

October 

November 

December 


33i 
20 
21 
27 
'26 
40 
35 
23 
28 
41 
101 
12 


407i 


9 
7 
11 

4 
9 
13 
7 
10 
14 
63 


160 


(1  pig). 


(1  Pig1- 


Wm.  Seyullae. 

F.  A.  PoETEOus,  M.E.C.Y.S. 


Percentages  of  Tuberculous  Beee  Caecases  condemned. 

1887.  — 14  per  cent,  of  all  beef  carcases  condemned  as  unfit  for  human  food  were  considered  so  on  account  of 
tuberculosis. 

1888.  — 32  per  cent,  of  all  beef  carcases  condemned  as  unfit  for  human  food  were  considered  bo  on  account  of 
tuberculosis. 

1889.  -274  per  cent,  of  all  beef  carcases  condemned  as  unfit  for  human  food  were  considered  eo  on  account  of 
tuberculosis. 

1890.  — 39  per  cent,  of  all  beef  carcases  condemned  as  unfit  for  human  food  were  considered  so  on  account  of 
tuberculosis. 

Wif.  Kevullak, 

'  P.  A.  PoETEous,  M.E.C.V.S. 


Br.  H.  D. 

littlejohn, 

M.D., 
F.B.C.S. 

10  Dec.  1890 
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Inspectob  of  Maekbts  Office,  Police  Chambers,  Edinbukgh,  5th  December,  1890. 
Sepoiit  on  the  Post  Mortem  Examination  of  Three  Hundred  Dairy  Co"ffs  in  Edinburgh. 


No. 


10 
11 
12 
13 
14 
15 
16 


Remarks. 


Mrs.  EoBEETSON,  Balbernie  Place. 
No.  1  Byre. 


3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 


20 

21 

22 

23 

24 

So 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 


No.  2  Byre. 

Tuberculosis,  extensive. 
Tuberculosis,  extensive. 


Robert  Liddlb,  Dorset  Place. 
Tuberculosis. 


Tuberculosis,  extensive. 
Tuberculosis. 


J.  LooKHABT,  Blandfield. 
No.  1  Byre. 


Tuberculosis. 

Tuberculosis. 
Tuberculosis. 

Tuberculosis. 
Tuberculosis,  slight. 
Tuberculosis. 

No.  2  Byre. 


Tuberculosis. 
Tuberculosis. 
Tuberculosis. 


Tuberculosis. 

Tuberculosis. 
Tuberculosis,  slight. 

Tuberculosis. 


Tuberculosis. 

Tuberculosis,  slight. 

Tuberculosis. 

Tuberculosis,  slight. 

Tuberculosis. 

Tuberculosis. 

Tuberculosis. 

Tuberculosis,  extensive. 
Tuberculosis,  slight. 
Tuberculosis,  slight. 
Tuberculosis. 


Healthy. 


Healthy. 

Healthy. 
Healthy. 

Healthy. 


HeaUhy. 
p.p.c. 

Healthy. 


Healthy. 


Healthy. 


Healthv. 


Healthy. 


Healthy. 


Healthy. 

Healthy. 
Healthy. 


No. 


Healthy. 


Remarks. 


51 
52 
53 
54 
55 
56 
57 
58 
59 


1 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 


1 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 


No.  2  Byre — continued. 
Tuberculosis. 


Tuberculosis. 
Tuberculosis,  extensive. 


Robertson,  Damhead. 


Tuberculosis,  slight. 
Tuberculosis,  slight. 
Tuberculosis. 
Tuberculosis,  extensive. 
Tuberculosis. 
Tuberculosis,  slight. 
Tuberculosis. 
Tuberculosis. 

Tuberculosis. 
Tuberculosis,  slight. 
Tuberculosis. 
Tuberculosis,  slight. 
Tuberculosis,  slight. 
Tuberculosis,  slight. 


Tuberculosis. 
Tuberculosis. 


Tuberculosis. 
Tuberculosis. 

Tuberculosis,  slight. 
Tuberculosis. 
Tuberculosis,  extensive. 
Tuberculosis,  slight. 

Tuberculosis,  slight. 


Tuberculosis,  slight. 

Tuberculosis,  slight. 
Tuberculosis,  slight. 
Tuberculosis,  slight. 
Tuberculosis. 

Tuberculosis. 


J.  Charleston,  Gorgie. 
Tuberculosis. 


Tuberculosis,  slight. 

Tuberculosis. 

Tuberculosis. 


Tuberculosis,  slight. 


Tuberculosis,  slight. 


McPheeson,  Gorgie. 


Tuberculosis. 
Tuberculosis,  slight. 


Healthy. 

Healthy. 

p.p.c. 

Healthy. 


Healthy. 


Healthy. 


Healthy. 

Healthy. 
)> 

Healthy. 
Healthy. 

Healthy. 
Healthy. 
J) 

Healthy. 
Healthy. 


Healthy. 

p.p.c. 

Healthy. 


p.p.c. 

Healthy, 
p.p.c. 

Heahhy. 


p.p.c. 


Healthy. 
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McPherson,  Gorgie — continued. 


Tuberculosis. 

Tuberculosis. 
Tuberculosis. 

Tuberculosis. 


Tuberculosis. 
Tuberculosis. 

Tuberculosis. 

Tuberculosis. 
Tuberculosis,  slight. 

J.  LiNKLATER,  Silvermills. 


Tuberculosis. 
Tuberculosis. 


Tuberculosis. 

Tuberculosis,  extensive. 
Tuberculosis,  extensive. 

Tuberculosis,  extensive. 
Tuberculosis,  slight. 
Tuberculosis,  slight. 
Tuberculosis,  extensive. 


Mrs.  FoRBBST,  George  Square 
Lane. 

Tuberculosis. 
Tuberculosis,  slight. 


D.  Ckaigie,  Dorset  Place. 

Tuberculosis,  G.L. 
Tuberculosis,  general. 
Tuberculosis,  extensive. 


Eemarks. 


Healthy. 


Healthy. 

Healthy. 
Healthy. 


Healthy. 
Healthy. 

Healthy, 

Healthy. 
?» 

Healthy. 
)) 

Healthy. 

Healthy. 
Healthy. 


Healthy. 
Healthy. 

Healthy. 

Healthy, 
p.p.c. 

Healthy. 

Healthy 


No. 


5 
6 
7 
8 
9 
10 
11 
12 


3 
4 
5 
6 
7 
8 
9 
10 
11 
12 


1 

2 
3 
4 
5 
5 
6 
7 
8 
9 
JO 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 


3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 


1 

2 
3 
4 
5 
6 

Calf. 


D.  Ckaigie,  Dorset  Place — continued. 

Tuberculosis,  general. 
Tuberculosis,  general. 

Tuberculosis,  G.L. 
Tuberculosis,  geaeral. 
Tuberculosis,  general. 
Tuberculosis,  G.L. 
Tuberculosis,  G.,  slight. 

WiLLiAJK  Wilson,  Silvermills. 
Tuberculosis. 

Tuberculosis. 
Tuberculosis. 

Inglis,  Jock's  Lodge. 

Tuberculosis. 


Tuberculosis. 

Tuberculosis. 

Tuberculosis. 
Tuberculosis. 

Tuberculosis. 
Tuberculosis. 
Tuberculosis. 

Tuberculosis. 

Tuberculosis. 


Mr.  Feoud,  Gorgie. 
Tuberculosis. 

Tuberculosis. 


Tuberculosis,  slight. 
Tuberculosis. 

Tuberculosis. 


Mr.  Messbr,  Eestalrig. 
Tuberculosis. 
Tuberculosis. 


Tuberculosis. 


Kemarks 


Healthv. 


Dr.  H.  1). 

Littlejohn, 

M.D., 
F.R.C.S. 

10  Dec.  1890 


p.p.c. 

Healthy, 
p.p.c. 
Healthy, 
p.p.c. 


p.p.c. 
Healthy. 

Healthy. 


Healthy. 
)> 

Healthy. 

)» 
)) 

Healthy. 
Healthy. 
Healthy. 

Healthy. 
Healthy. 
Healthy. 


Healthy. 

Healthy, 
p.p.c. 


Healthy. 
Healthy. 


Healthy. 
Healthy. 


Percentage  Abstract  of  300  cows  slaughtered  :— 
54f  per  cent,  healthy. 
40        ,,  tuberculous. 

),  pleuro-pueumonic. 

100 


64140. 
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ABSTRACT. 


Owner. 


Date. 


Slaughtered. 


Mrs.  Robertson 
R.  Llddle 
J.  Lockhart 
Robertson 
J.  Charleston 
McPherpon 
J.  Linklater 
Mrs.  Forrest 
D.  Ci'aigie 
W.  Wilson 
Inglis 
Frond 
Messer 


9  September 
13  October 

1  November 
13 
15 
17 

20  „ 

15 

17 

22 

1  December 

3 

4 


*  58  carcases  passed,  the  internal  organs  being  destroyed, 
62  carcases  were  totally  condemned. 


120 


16 
9 
.59 
49 

16 
44 
2,5 

7 
12 
12 
30 
14 

Y 


300 


Healthy. 


14 
4 
31 
20 
6 
33 
16 
2 
2 
4 
20 


164 


Tuberculous. 


rieuro- 
Pneumonie. 


Percentage. 
Tuberculous. 


3 
27 
29 

6 
11 

9 

2 
10 

3 
10 


120* 


16t 


Per  Cent. 

12f 

33| 

46 

59 

37i 

25  ' 

36 

28 

83 

25 

33i 

351 

43 


f  75^  carcases  were  passed,  internal  organs  destroyed. 
Sf  carcases  were  totally  condemned. 


16 


William  Sevullak. 

T.  A.  PoETEous,  M.E.O.V.S. 


InsPectob  01'  Mabkets  Oejice,  Police  Chambeks,  Edinbtjk&h,  31st  December,  1890. 

Total  Numbers  of  Caiile,  Pigs,  and  Calves  Slaughteked  in  Edinbukgh,  witli  the  NtrMBEES  of  those 

Condemned  on  account  of  Tubekculosis. 


Tuberculosis  in 

Tuberculosis  in 

Calves. 

Year. 

Month. 

Cattle. 

Pigs. 

Calves. 

Year. 

Jlonlh. 

Cattle. 

Pigs. 

Cattle. 

Pigs. 

Calves. 

Cattle. 

Pigs. 

Calves. 

1887 

January  - 

2,507 

480 

327 

2 

1889 

January  - 

2,558 

655 

387 

5 

February  - 

2,334 

314 

426 

5 

February  - 

2,179 

451 

'147 

2 

March 

2,681 

451 

694 

2 

March 

2,154 

447 

528 

5 

M 

April 

2,392 

350 

607 

6 

April 

2,404 

SS2 

691 

14 

May 

2,515 

340 

852 

3 

2 

May  - 

2,066 

379 

633 

12 

June 

2,1'16 

197 

6S3 

2 

June 

2,094 

169 

643 

18 

July  - 

2,124 

131 

586 

1 

July  - 

2,316 

168 

744 

15 

August 

2,363 

109 

388 

6 

August 

2,134 

236 

471 

7 

September  - 

2,481 

194 

452 

S 

1 

September  - 

2,071 

202 

581 

7 

X 

October 

2,610 

350 

369 

6 

October 

2,539 

415 

474 

8 

November  - 

2,959 

512 

335 

8 

November  - 

2,323 

430 

323 

3 

December  - 

2,550 

604 

401 

4 

December  - 

2,527 

614 

323 

2 

Totals  - 

29,665 

4,068 

6,070 

48 

1 

2 

Totals  - 

27,365 

4,548 

6,245 

98 

1 

Tuberculosis  iu 

Tuberculosis  in 

Calves. 

Year. 

Month. 

Cattle. 

Pigs. 

.Calves. 

Year, 

Month. 

Cattle. 

Pigs. 

Cattle. 

Pigs. 

Calves. 

Cattle. 

Pigs. 

Calves. 

1888 

JariUary  - 

2,722 

521 

430 

17 

1890 

January  - 

2,309 

480 

276 

7 

1 

February  - 

2,276 

510 

484 

10 

1 

February  - 

2,112 

422 

404  . 

9 

March 

2,266 

446 

573 

7 

March 

2,041 

470 

363 

7 

April 

2,085 

317 

632 

5 

April 

2,401 

497 

557 

11 

May  - 

2,553 

261 

899 

6 

May  - 

1,937 

388 

503 

4 

June 

2,072 

257 

600 

13 

June 

2,238 

287 

441 

9 

July  - 

2,403 

198 

712 

5 

July  - 

2,330 

262 

564 

13 

August 

2,008 

195 

490 

6 

1 

August 

2,241 

228 

.371 

7 

Septeiuber  - 

2,297 

247 

594 

6 

1 

September - 

2,498 

256 

578 

10 

October 

2,657 

484 

503 

7 

October 

2,581 

531 

423 

14 

November  - 

2,547 

530 

350 

6 

1 

November  - 

2,417 

497 

316 

62 

1 

December  - 

2,296 

616 

337 

1 

December  - 

2,664 

655 

364 

26 

3 

Totals  - 

28,182 

4,582 

6,604 

89 

4 

Totals  - 

27,709 

4,973 

1  5,160 

179 

5 

F.  A.  PosTEOus,  M.E.O.V.S. 
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Professor  Victor  Hobsley,  F.R.S.,  P.R.C.S.,  Professor  of  Pathology  at  University  College,  London, 
Superintendent  of  the  Brown  Institution,  aud  Assistant  Surgeon  to  University  College  Hospital,  called 
in  and  examined. 


Prof. 
V.  Horsley, 
F.R.S., 
F.B.C.S. 


1583.  (The  Chairman.)  Professor  Horsley,  you 
are,  I  believe,  professor  of  pathology  at  University 
College  ? — Yes. 

1584.  And  also  superintendent  of  the  Brown 
Institute  ? — Yes. 

1585.  And  in  addition  you  are  assistant  surgeon 
of  University  College  Hospital  ? — Yes. 

1586.  You  gave  evidence,  I  think,  before  the  Tuber- 
culosis Committee  ? — No,  1  was  one  of  the  committee. 

1587.  I  beg  your  pardon,  you  were  on  the  com- 
mittee ? — Yes. 

1588.  Do  you  regard  the  report  of  that  committee 
as  conclusive  on  the  subject  of  the  risk  there  may  be 
to  mankind  from  the  consumption  of  meat  and  milk, 
the  proceeds  of  tuberculous  animals  ? — No,  I  do  not. 

1589.  If  you  had  given  evidence  yourself,  could 
yon  have  produced  any  fact  or  stated  any  fact  to 
indicate  that  we  might  regard  the  use  of  such  materials 
proved  to  come  from  tuberculous  animals  as  being 
highly  prejudicial  to  human  health  ? — I  do  not  know 
that  I  could  have  stated  any  facts  that  were  not  com- 
mon property,  that  is  to  say,  since  I  have  not  entered 
into  any  special  investigation  of  the  subject,  of  course 
what  I  should  have  had  to  communicate  would  only 
have  been  what  I  had  read. 

1590.  I  think  that  coming  from  an  expert  that 
would  have  been  useful  and  valuable  evidence  ? — As 
such  I  should  have  been  very  glad  to  have  given  it. 
But  upon  that  point  I  understood  that  the  depart- 
mental committee  was  appointed  hardly  for  the  special 
discussion  of  that  subject,  but  rather  for  the  purpose 
of  considering  the  prevalence  of  disease  among  animals, 
and  the  spread  of  it  from  animal  to  animal. 

1591.  Have  you  an  extensive  practice  among 
consumptive  patients  ? — No,  1  have  not. 

1592.  Have  you  anything  to  lay  before  us  that 
would  illustrate  the  difficult  question  we  have  to  find 
an  answer  to  ;  namely,  to  what  extent,  as  a  matter  of 
fact,  is  the  consumption  of  meat  and  milk,  the  produce 
of  tuberculous  animals,  injurious  to  man  ?— I  have, 
of  course,  read  the  subject  as  thoroughly  as  possible, 
and  I  have  conversed  with  others  upon  it  who  have 
acquired  considerable  knowledge.  The  conclusion  I 
have  come  to  is  that  as  regards  the  possibility  of  the 
disease  being  communicated  by  milk  there  is  consider- 
able danger,  whether  the  udder  of  the  cow  be  diseased 
or  not.  Secondly,  as  regards  the  communication  of 
disease  by  tuberculous  meat,  I  believe  also  that  there  is 
danger,  not  so  great,  but  sufficiently  great  to  demand 
that  preventive  legislation  should  be  commenced 
against  it. 

1593.  You  accept,  I  suppose,  the  discoveries  or 
revelations,  if  one  may  call  them  so,  in  regard  to  the 
tubercle-bacillus  wliich  have  been  made  during  the 
last  four  or  five  years  ? — Oh,  yes,  in  their  entirety 
And  I  also  accept  as  conclusive  the  amount  of  experi- 
mental research  which  has  been  practically  conducted 
as  to  the  infective  character  of  meat.  What  I  mean 
to  say  is  that  my  own  knowledge,  and  the  diff'erent 
investigations  which  have  already  been  made  on  this 
important  subject,  together  with  the  facts  which  have 
been  elicited,  go  to  show  that  the  meat  is  poisonous, 
and  infective  in  proportion  to  what  one  might  reason- 
ably suppose  to  be  the  proportion  of  bacilli  contained 
in  it — that  is  to  say,  that  if  small  quantities  of  meat 
—  muscle,  for  example,  be  taken  and  an  animal 
inoculated  with  it,  the  chance  of  that  animal  becoming 
tuberculous  is  remote,  whereas  if  a  considerable 
quantity  of  meat  is  taken,  and  inoculation  made  with 
the  juice  is  expressed  from  that  quantity  of  meat, 
the  chance  is  that  tuberculosis  would  be  largely 
developed  ;  I  take  it  therefore  that  the  extent  of  the 
disease  would  be  in  proportion  to  the  amount  of  the 
bacilli  inoculated. 

1594.  Putting  inoculation  aside  for  a  moment, 
what  do  you  say  of  the  risk  incurred  by  ingestinP' 


tuberculous  meat  or  milk  ? — As  regards  milk,  such  as 
raw  new  milk,  I  think  that  the  risk  would  be  con- 
siderable,  but  in  regard  to  meat  I  think  the  risk 
would  be  very  much  smaller.  At  the  same  time  I 
think  there  is  a  sufficient  amount  of  risk  to  justify  us 
in  bringing  about  something  in  the  shape  of  preven- 
tion. 

1595.  Has  consumption  increased  rapidly  during 
the  last  half  century  ? — Upon  that  question  I  do  not 
know  the  facts,  and  I  cannot  say  proportionately 
what  the  increase  of  tuberculosis  has  been. 

1596.  It  is  unfortunately  a  highly  prevalent 
disease? — Yes,  and  I  think  it  is  very  likely  to  have 
spread,  because  it  is  an  infective  disease,  and  one  com- 
municated, not  only  by  contact,  but  by  heredity.  As 
no  effort  lias  been  made  to  stop  it  systematicallv,  I 
should  say  from  a  priori  reasoning  that  it  has 
probably  increased. 

1597.  Are  you  prepared  to  say  that  if  consumption, 
as  a  matter  of  fact,  is  largely  communicated  by 
infection  from  one  person  to  another,  or  to  a  person 
from  an  animal ;  are  you  prepared  to  say  that,  if  that  be 
so,  consumption  would  probably  be  very  much  more 
common  than  it  unhappily  is  ? — No,  I  do  not  think 
so. 

1598.  Why  ? — Because  the  chance  of  infection  by 
contact,  that  is  to  say,  by  the  carriage  of  tlie  poison 
from  one  person  to  another,  by  ingestion  or  inhalation, 
is  not  so  great  as  that  which  arises  from  hereditv. 

1599.  You  believe  that  tuberculosis  is  an  hereditary 
disease?  —  Yes,  I  do.  I  believe  that  the  virus  is 
handed  down  directly  from  the  parent  to  the  child. 
Personally,  I  believe  more  than  the  view  which  is 
very  commonly  held,  namely,  that  the  hereditary 
element  is  simply  a  transference  from  the  parent  to 
the  child  of  a  peculiar  constitutional  state  with  a  pre- 
disposition to  the  growth  of  tubercle. 

1600.  Is  not  that  inconsistent  with  the  idea  that 
the  bacilli  are  flying  about  ivhich  introduce  the  poison 
into  the  system  ? — No  ;  because  according  to  my  yiew 
the  tubercle-bacillus  is  actually  transferred  from  the 
parent  to  the  child. 

1601.  Although  the  disease  may  not  manifest  itself 
for  many  years  — Oh,  yes.  I  should  be  quite  within 
the  limits  of  truth  in  stating  that,  because  there  are 
instances  on  record  of  the  disease  having  been  called 
out  by  a  blow,  when  there  had  previously  been  no 
reason  to  suppose  that  the  infection  existed. 

1602.  Comparing  the  infectiveness  of  consumption 

with  that  of  other  well  known  contagious  diseases  . 

take  scarlatina,  for  instance — is  there  not  this  strikino- 
fact  that  we  have  consumption  spread  all  over  the 
kingdom,  whereas  the  disease  of\scarlatina  appears 
only  here  and  there,  and  in  the  cases  in  which  it  does 
appear  it  is  highly  virulent  and  infective.  It  is  not 
the  same  with  consumption,  and  I  want  to  ascertain, 
if  possible,  what  there  is  to  prevent  it  from  being 
universally  infective.   How  is  it  that  scarlatina  is  com*^ 

municated  in  one  way  and  consumption  in  another  ?  

The  striking  difference  is  due  to  the  follov/ing  factors, 
first  that  the  action  of  the  virus  in  the  two  diseases  is 
quite  different.  The  infection  in  the  one  case  is  ex- 
tremely short,  and  the  efl:ect  produced  is  very  acute, 
whereas  in  tuberculosis  it  lasts  very  long,  and  the 
effect  produced,  except  in  rare  instances,  becomes  of 
a  chronic  character.  Consequently,  the  individual 
attacked  does  not  forsake  his  usual  occupations,,  and 
is  not  confined  to  one  place.  The  next  factor  is  that 
in  the  case  of  scarlatina  the  disease  is  usually  recog- 
nised at  once,  and  the  patient  is  isolated  from  other 
persons,  and  immediate  steps  are  taken,  as  a  rule,  to 
prevent  the  spread  of  infection,  whereas  in  tubercu- 
losis an  exactly  opposite  course  is  taken.  Therefore, 
one  -would  expect,  a  priori,  to  find  that  scarlatina 
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Prof.        would  be  a  highly  localised  disease,  speaking  topo- 
'J'^^'s'*'^'     gi'aphically,  whereas  tuberculosis  would  be  thoroughly 
U  C  k  generalised. 

'  J  '  1603.  Do  you  agree  with  other  witnesses  who  have 

Dec.  1890  .  appeared  before  us,  that  there  can  be  no  tuberculosis 

 in  mankind  without  the  introduction  of  the  bacillus 

into  the  body  ? — Oh,  quite. 

1604.  Eut  you  ditfer  in  your  view  that  it  may  be 
latent  in  its  effect  for  many  years  ? — I  did  not  know 
that  I  differed  from  other  witnesses  on  that  point. 

1605.  Quite  so,  but  some  witnesses  have  hesitated 
to  admit  that  there  can  be  bacilli  in  a  child  imme- 
diately after  birth.  Do  you  entertain  the  same  view  ? 
— Perhaps  I  ought  to  state  to  the  Commission  the 
facts  upon  which  I  base  my  opinion.  The  facts  are 
as  follows  :  In  the  first  place  the  bacillus  has  been 
observed  in  the  ovum,  not  in  the  case  of  a  human 
subject,  but  in  the  lower  animals.  In  many 
instances  the  now  born  animal  has  been  found  to 
poosess  already  the  developed  disease  ;  and  then  there 
are  a  large  number  of  cases  in  which  the  disease 
reaches  its  height  within  a  month  or  six  weeks  after 
the  birth.  Post-mortem  examinations  have  shown 
that  it  has  been  an  old  variety  of  disease,  and  that 
there  has  been  caseation,  showing  that  it  must  have 
commenced  in  intra-uterine  life.  Then,  as  regards 
the  other  point,  the  bacilli  lying  hid  and  latent,  I  may 
state  from  facts  which  I  have  not  only  read,  but  which 
have  come  under  my  own  notice,  especially  in  regard 
to  the  outbreaks  of  local  tuberculosis  consequent  upon 
traumatism.  In  these  cases,  at  the  commencement 
a  general  swelling  accompanies  the  growth  of  the 
bacilli  in  the  tissues,  and,  as  I  have  said,  I  have 
known  instances  of  tuberculosis  being  developed  from 
the  effectr;  of  a  blow.  After  the  inflammatory  effects 
of  the  blow  have  passed  off,  tuberculosis  has  been  set 
up.  Several  cases  of  that  kind  have  occurred  which 
have  come  under  my  special  notice,  as  well  as  the 
notice  of  others,  and  in  every  case  it  was  shown  that 
it  was  impossible  that  the  patient  could  have  been 
infected  just  at  the  time  the  blow  occurred. 

1606.  Do  you  mean  a  blow  on  the  chest  ? — No,  on 
the  bones  or  the  extremities  ;  the  joints  of  the  foot 
more  especially. 

1607.  {Dr.  Payne)  With  regard  to  the  experi- 
ments in  transmitting  tuberculosis  to  animals  by 
means  of  meat,  have  you  ever  seen  or  heard  of  any 
important  results  having  been  derived  from  feeding 
experiments  as  distinguished  from  inoculation  ? — No  ; 
I  have  no  knowledge  of  any  very  extensive  feeding 
experiments. 

1608.  Inoculation,  I  suppose,  I  may  regard  as  the 
test  for  the  tubercle  ? — Certainly. 

1609.  Its  effects,  I  presume,  are  equally  direct,  and 
perhaps  more  direct  than  any  other  positive  experi- 
ment ? — Yes,  I  think  so. 

1610.  And  also  under  proper  conditions  it  is  an 
exact  test  ? — ^Yes,  certainly. 

1611.  What  I  mean  is,  that  no  negative  result 
following  an  experiment  is  to  be  regarded  as  im- 
portant?—  It  m-ay  be  regarded  as  important,  but  not 
as  absolute. 

1612.  If  there  were  repeated  experiments  of  this 
kind  with  continuous  negative  results,  might  they  be 
taken  as  establishing  the  absence  of  the  virus  ? — Yes. 

1613.  If  you  wanted  to  try  the  effect  of  tuber- 
culous or  suspected  tuberculous  meat  as  a  food  in  the 
case  of  an  animal,  what  kind  of  animal  would  you  try 
it  upon  ?— I  should  try  it  upon  rodents,  because  they 
are  particularly  sensitive,  and  also  upon  pigs. 

1614-6.  Sensitive  to  tuberculosis  ? — Yes. 

1617.  {Chairman.)  Pigs? — Yes. 

1618.  {Dr.  Payne.)  Yes,  they  seem  to  me  to  be 
most  suitable  for  such  experiments.  The  condition 
of  the  digestive  organs  iu  rabbits  is  vei-y  different  ? — 
Yes,  tiiat  is  so  ;  and  I  hav(!  found  that  you  cannot 
give   rodents  sufficient    quantities    of    food  from 

\  tuberculous  meat  sucli  as  might  produce  acute  tuber- 

culosis without  their  suffering  from  toxic  symptoms. 
I  should  say  that  by  the  food  T  speak  of  I  mear; 


the  juice  expressed  from  a  considerable  quantity  of 
tuberctdous  meat. 

1619.  Suppose  that  you  had  a  series  o£  negative 
results  from  feeding  rodents  with  tuberculous  meat, 
would  you  regard  them  as  conclusive  ? — Yes,  I  think 
so.  It  is  very  well  known  that  the  gastric  juice  has 
very  little  or  no  action  upon  the  tubercle-bacilli. 
I  think,  moreover,  if  I  am  not  mistaken,  that  the 
gastric  juice  employed  in  such  experiments  has  been 
carnivorous  gastric  juice. 

1620.  Do  you  know  whether  experiments  upon  any 
class  of  animals  have  been  made  which  showed  that 
the  tuberculous  disease  had  been  acquired  from  food  ? 
— I  cannot  say  offhand,  but  I  could  if  I  were  to  look 
up  the  literature  upon  the  subject. 

1621.  Animals  of  any  class,  I  said  ? — Yes,  I  think 
I  remember  one  case — Pouch's  experiments  on  pigs. 
He  obtained  positive  results  from  feeding  pigs. 

1622.  With  tubercular  flesh?  —  Yes,  with  tuber- 
cular flesh. 

1623.  Do  you  know  anything  about  the  modes  of 
making  tuberculous  milk  harmless?  Do  you  think 
that  boiling  would  be  sufficient  ? — I  am  informed  so, 
but  I  do  not  know  from  ray  own  experience. 

1624.  What  kind  of  experiments  would  you  carry 
out  in  order  to  test  whether  meat,  when  it  became 
tubercidous,  could  be  made  harmless  by  any  kind  of 
cooking  experiment  ? — I  do  not  think  that  any 
cooking  of  meat  would  be  satisfactory  unless  it  was 
in  the  nature  of  boiling,  and  the  meat  had  been 
previously  divided  into  small  portions. 

1625.  Have  there  been  any  experiments  in  that 
direction  ? — Yes,  some  of  the  earliest  experiments  of 
Toussaint  were  upon  half  cooked  meat,  and  I  have 
myself  seen  a  ttiberculous  nodule  brought  before  the 
departmental  committee  in  the  middle  of  a  cooked 
joint  of  meat. 

1626.  {Chairman.)  Do  you  draw  a  distinction 
between  a  piece  of  cooked  tuberculous  meat  with  the 
tubercle  actually  in  it,  and  a  piece  of  otherwise 
healthy-looking  meat  which  was  known  to  come  from 
an  animal  that  was  known  to  be  infected  with  tubercu- 
losis ? — 1  ought,  perhaps,  to  have  drawn  that  distinc- 
tion, because  I  take  it  that  the  penetration  by  heat  of 
a  tuberculous  piece  of  meat  might  produce  some  effect 
upon  it,  but  I  do  not  think  it  would  influence  one's 
judgment  if  one  were  required  to  form  a  general 
opinion  on  the  subject.  I  do  not  think  that  any  mere 
roasting  before  a  fire  would  ensure  the  destruction  of 
the  tuberculous  virus,  whether  it  was  contained  in  a 
tuberctdous  nodule  or  not,  and  I  think  that  pene- 
tration by  heat  before  an  open  fire  ought  not  be 
regarded  as  sufficient  for  disinfecting  purposes. 

1627.  Do  you  think  that  if  it  has  one  nodule  in  it 
that  is  perceptible  by  means  of  a  microscope  it  is 
still  dangerous  ? — Yes. 

1628.  If  the  bacillus  theory  is  to  be  relied  upon,  can 
there  be  any  infection  by  means  of  meat  which  has  no 
tubercle  or  bacilli  in  it  ? — Oh,  no,  certainly  not. 

1629.  {Dr.  Payne.)  Do  you  know  anything  as  to 
the  evidence  in  regard  to  the  existence  of  tuberculous 
disease  in  poultry  ? — Yes,  I  have  seen  a  large  number 
of  examples  in  the  Brown  Institute. 

1630.  And  you  regard  that  disease  as  the  same  as 
that  in  the  human  or  bovine  species  ? — Yes. 

1631.  Is  tuberculosis  among  poultry  very  preva- 
lent ? — Yes,  in  London  it  is. 

1632.  When  it  occurs,  does  it  occur  in  a  good 
many  organs  ? — Very  often  it  does,  but  the  most 
common  seats  are  the  throat,  the  mouth,  and  the 
gullet.  Exactly  the  same  state  of  disease  has  been 
seen  by  various  others  who  have  made  feeding  ex- 
periments on  animals  ;  calves,  for  example,  have  been 
found  similarly  infected. 

1633.  Does  the  disease  occur  in  the  liver? — Ob, 
yes,  it  appears  in  the  liver. 

1634.  But  not  often  in  the  meat  or  muscles  ? — 
That  I  cannot  say. 

1635.  But  at  all  events  the  consumption  of  the 
liver  maybe  a  source  of  danger' — Unquestionably, 
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there  is  one  point  in  regard  to  the  meat  o£  fowls 
which  I  may  mention  and  which  you  will  find  in  the 
evidence  before  the  departmental  committee.  The 
only  case  I  know  of  bearing  upon  the  prevalence 
of  the  virus  in  the  flesh  of  fowls  was  given  in 
Mr.  Lingard's  evidence  respecting  a  well-known 
case  which  occurred  in  France.  It  was  a  case  of 
phthisis — of  ordinary  lung  phthisis,  which  appears 
to  have  broken  out  in  a  village.  The  fowls  belonging 
to  a  particular  person,  who  had  died  of  consumption, 
were  sold  to  another  person  who  had  been  recom- 
mended to  eat  raw  meat.  She  ate  the  flesh  of  these 
fowls  and  became  consumptive.  Ultimately  she  died 
of  tuberculosis,  and  it  was  subsequently  found  that 
the  fowls  had  been  infected  with  that  disease  also. 
That  has  always  been  quoted  as  a  case  of  the  trans- 
ference of  the  disease  from  fowls  to  man.  It  is  the 
only  case  I  know  of  in  which  the  flesh  of  fowls  has 
been  said  to  be  virulent. 

1636.  Is  the  tubercle  ever  found  in  the  marrow  of 
the  bones  ? — Oh,  yes ;  very  often. 

1637.  And,  of  course,  in  the  liver  ? — Yes,  very 
often. 

1638.  As  to  the  internal  parts  of  a  fowl  which  are 
used  as  food,  may  they  be  a  source  of  danger  ? — Yes, 
certainly. 

1639.  {Prof.  Broicn.)  You  said.  Professor  Hoisley, 
that  you  had  known  a  blow  on  a  joint  to  cause 
the  development  of  tuberculosis  ? — Yes,  in  many  cases. 

1640.  The  bacilli  had  probably  remained  dormant 
for  some  time  ? — -Yes. 

1641.  Am  I  to  conclude  that  the  skin  was  not  in 
any  way  broken  ? — Yes,  of  course. 

1642.  In  carrying  out  experiments  as  to  the  pro- 
bable injurious  effect  of  feeding  animals  with  tuber- 
culous meat,  you  suggest  the  pig  as  a  desirable  subject 
to  experiment  upon  ? — Yes. 

1643.  Would  you  consider  experiments  upon  the 
pig,  or  any  of  the  lower  animals,  satisfactory  in 
relation  to  the  possible  effect  of  the  same  kind  of  food 
on  the  human  subject  ? — Yes,  I  would. 

1644-7.  I  ask  the  question  because  several  witnesses 
have  told  us  they  would  not  ? — I  daresay  there  are 
persons  who  would  not  consider  the  two  cases  at  all 
parallel. 

1648.  In  fact,  one  witness  suggested  that  the  only 
way  to  obtain  satisfactory  evidence  was  to  get  per- 
mission from  the  Government  to  make  use  of  criminals 
for  the  purpose  ? — Yes. 

1649.  Suppose  that  were  possible,  do  you  not  con- 
sider that  it  would  be  diflicult  in  the  first  place  to 
determine  whether  the  criminals  to  be  experimented 
upon  were  free  from  tuberculosis  themselves  ? — I 
might  do  so. 

1650.  And  supposing  that  the  thing  were  feasible, 
which  practically  it  is  not,  can  you  form  any  idea  of 
the  number  of  experiments  that  would  be  necessary  ? 
— Of  course  a  very  large  number  would  have  to  be 
made,  which  would  render  it  impossible  that  such 
experiments  could  be  carried  out. 

1651.  A  considerable  number  of  experiments  would 
be  necessary  before  any  conclusion  at  all  could  be 
arrived  at  ? — Yes, 

1652.  Bearing  in  mind  that  human  beings  are  fre- 
quently infected  with  the  disease  ? — Yes. 

1653.  I  did  not  quite  understand  your  reference  to 
meat  in  which  you  had  seen  a  tuberculous  deposit  in 
the  muscle.  Is  it  the  case  that  where  you  have  such 
meat  in  which  there  were  no  evidences  to  the  eye  of 
the  presence  of  tubercle,  but  which  meat  came  from 
an  animal  known  to  be  tuberculous,  would  you  regard 
it  as  dangerous  as  that  in  which  you  could  see  the 
tnbercle  ? — No,  I  should  not  look  upon  it  as  being  so 
dangerous,  but,  in  my  opinion,  it  would  be  sufficiently 
dangerous  to  insist  upon  the  destruction  of  the 
carcase. 

1654.  But  suppose  that  you  examined  portions  of 
the  meat  close  to  the  tuberculous  deposit,  a  portion  of 
the  diaphragm  for  example,  after  taking  off  the  skin 
and  the  peritoneum,  and  found  no  further  trace  of 
tuberculosis,  would  you  look  upon   that  meat  as 


dangerous  ? — Unquestionably.    I  should  not  consider  Prof. 
that  the  carcase  had  been  sufficiently  examined  unless     V.  Horsley, 
it  were  tested  in  the  following  way.    The  diaphragm  F.R.S., 
should  be  taken,  squeezed,  and  the  juice  expressed  for  F.R.C.S. 
inoculating  experiments.    I  do  not  mean  ingestion    jq  jji^^ggo 
experiments,  but  inoculation.   [   ' 

1655.  In  reference  to  the  case  of  the  fowls,  do  you 
know  if  they  were  eaten  raw? — Yes;  that  was  the 
object  of  the  woman  who  had  them  ;  she  had  been 
directed  to  eat  them  raw. 

1656.  {Chairman.)  May  I  be  allowed  to  interpolate 
a  question  which  would,  perhaps,  have  come  in  better 
before  Professor  Horsley's  last  answer.  (  To  Witness) 
Have  you  any  evidence  as  to  the  possibility  of  doing 
anything  satisfactory,  owing  to  the  enormous  number 
of  carcases  which  come  over  here  already  slaughtered  ? 
— As  regards  their  examination,  do  you  mean  ? 

1657.  Yes  ?— Well,  I  take  it  that  the  public  have 
to  run  a  certain  amount  of  risk  in  connection  with  the 
carcases  which  come  over  here  in  a  frozen  state  and 
Lave  to  be  examined  with  the  naked  eye,  especially  as 
they  are  all  stripped.  There  would  be  a  certain 
amount  of  risk  unquestionably. 

1658.  The  risk  would  be  in  proportion  to  the  whole 
number  of  carcases  sent  over  as  compared  with  those 
which  can  be  more  satisfactorily  examined  ? — Yes. 

1659.  {Prof.  Brown.)  Returnine:  to  the  question 
of  tuberculosis  in  poultry,  does  it  occur  to  you  that 
there  would  be  almost  as  much  dantrer  from  the  con- 
sumption  or  tuberculous  fowls  as  there  would  be  from 
the  consumption  of  tuberculous  cattle  ? — Certainly  ;  I 
think  there  would  be  quite  as  much  danger,  if  not 
more. 

1660.  Do  you  happen  to  know  whether  the  lungs  of 
fowls  are  frequently  infected  with  tuberculosis  ? — Not 
so  much  as  the  alimentary  tract. 

1661.  I  asked  the  question  because  there  are  an 
enormous  number  of  bacilli  found  in  the  liver  and 
other  internal  organs  of  a  fowl  which  are  considered 
bits  for  an  epicure  ? — I  think  that  all  the  tissues  of  a 
fowl  are  affected  to  a  greater  or  a  less  degree,  but  one 
sees  the  tubercle  most  in  the  alimentary  tract. 

1662.  Is  it  the  case  that  the  liver  of  the  fowl,  which 
is  constantly  infected,  is  nearly  always  eaten  ? — Yes. 

1663.  May  I  ask  if  you  know  the  terms  of  the 
reference  to  us  ? — No  ;  1  am  ashamed  to  say  that  I  do 
not. 

1664.  I  will  ask  Mr.  Hudson,  the  Secretary,  to  read 
them  to  you  ? — I  shall  be  glad  to  hear  them. 

The  Secretary  read  the  terms  of  reference  to  the 
Commission  as  follow  : — "  Whereas  We  have  deemed 
"  it  expedient  that  a  Commission  should  forthwith 
"  issue  to  inquire  and  report  what  is  the  effect,  if 
"  any,  of  food  derived  from  tuberculous  animals  on 
"  human  health ;  and  if  prejudicial,  what  are  the 
"  circumstances  and  conditions  with  regard  to  the 
"  tuberculosis  in  the  animal  which  produce  that  effect 
"  upon  man." 

1665.  {Professor  Brown  to  Witness.)  What  1  want 
to  ask  you  is  this  :  is  it  within  your  great  practical 
knowledge  and  experience  of  laboratory  work,  and  the 
opportunities  you  have  had  of  studying  the  literature 
on  the  subject,  to  give  the  Commission  any  advice  as 
to  the  proper  mode  of  procedure  with  a  view  to  our 
being  able  to  report  on  that  reference  ?  Up  to  the 
present  time  I  think  I  am  correct  in  saying  that  we 
have  not  had  a  single  fact  which  will  enable  us  to 
answer  that  question. 

{Chairman.)  Professor  Horsley  has  used  the  term 
"highly  dangerous  "  several  times. 

( Witness.)  Yes.  As  far  as  I  understand  the  re- 
ference, it  seems  to  convey  to  me  that  infor- 
mation is  required  as  to  whether  the  food  derived 
from  tuberculous  animals  is  invariably  infective,  and, 
if  so,  then  I  understand  the  reference  to  mean  what 
effect  will  the  condition  of  tuberculosis  in  animals 
consumed  by  human  beings  have  upon  mankind  ?  Am 
I  further  to  understand  that  the  Commission  will  also 
take  into  consideration  the  procedure  to  be  adopted  in 
the  way  of  preventive  legislation  ? 

{(^hairman.)  Oh,  no. 
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Prof.  1666.  (Professor  Sanderson.)  Doei?  it  occur  to  you 

Horsley,    that  there  is  any  question  of  special  importance  which 
v'nr'it      3"^"  ^^^'^^  requires  investigation?     Has  any  such 
'      question  occurred  to  you  ?— Being  in  possession,  as 
V  Dee  1890         ^'i'^,  of  certain  facts  ? 

__  '       1667.  We  want  to  know,  first  of  all,  that  there  is  or 
is  not  a  risk  ? — Yes,  certainly  there  is. 

1668.  Secondly,  we  want  to  know  how  great  that 
risk  is  ? — I  quite  understand. 

1669.  Is  there  any  line  of  investigation  that  occurs 
to  you  as  likely  to  be  of  use  ?— First  of  all,  I  think 
there  is  a  risk  ;  secondly,  I  consider  that  the  risk  is  so 
considerable  as  to  require  legislation ;  and  I  do  not 
see,  from  the  facts  already  ascertained  by  research, 
that  any  contrary  opinion  can  be  formed  upon  the 
statements  which  have  been  made  or  the  evidence ; 
nor  do  I  see  that  future  research  will  throw  much 
more  light  upon  the  question. 

1670.  Do  you  consider  that  the  results  which  have 
already  been  obtained  by  investigation  are  conclusive 
in  showing  that  the  meat  of  an  animal  having  tuber- 
culous disease  of  any  kind,  although  that  meat  may 

I  not  present  any  appearance  of  disease,  is  attended  with 

danger  if  it  is  consumed  by  a  human  being  ? — Yes, 
certainly. 

1671.  Can  you  state  generally  what  ground  exists 
for  that  opinion,  looking'  at  it  from  the  side  of  pa- 
thology ? — The  opinion  is  chiefly  based  upon  the 
experiments  which  go  to  show  that  milk  or  meat 
contains  in  a  certain  proportion  of  cases  the  infective 

III  virus  of  tuberculosis. 

1672.  You  mean  the  bacilli  ? — Yes,  bacilli  ;  that  is 
that  it  is  impossible  to  say  absolutely  whether  the 
virus  is  present  or  not,  and  that,  therefore,  the  wliole 
of  the  meat  ought  to  be  destroyed.  The  same  holds, 
of  course,  in  regard  to  the  milk. 

1673.  Yes  ;  but  if  the  risk  is  extremely  small,  do 
you  think  we  should  be  justified  in  holding  the  opinion 
that  it  should  be  destroyed? — As  regards  the  pro- 
portionate risk,  that  has  been  stated  very  differently 
by  different  investigators  who  have  worked  at  the 
subject ;  there  is  the  particular  method  I  referred  to 
just  now,  namely,  that  of  taking  a  considerable 
quantity  of  tuberculous  meat,  and  expi-essing  the 
juice  so  as  to  give  the  experiment  every  chance  of 
succeeding.  It  has  only  been  performed  in  a  few 
instances.  If,  therefore,  it  is  contemplated  that  any 
further  research  or  experiments  should  be  made,  it 
would  be  worth  while  to  encourage  investigation  in 
that  direction,  and  if  that  method  of  research  has  not 
been  duly  performed,  to  see  whether  it  gives  the 
negative  to  some  of  the  results  which  have  been 
pubhshed.  The  results  of  some  of  Nocard's  experi- 
ments are  possibly  explained  in  that  manner  and, 
to  my  mind,  the  fact  of  such  negative  experiments 
existing  goes  to  show  that  the  risk  is  always  pro- 
portionate, and  such  results,  consequently,  should 
not  be  taken  as  absolute.    Further,  I  think  that  the 

j  conclusions  so  arrived  at  should  not  be  taken  as 

I  the  basis  of  any  recommendation  by  the  Commission. 

I  think  still  that  the  Commission  should  recommend 
that  all  the  food  in  question  should  be  destroyed. 

1674.  Are  there  no  general  grounds  for  thinking 
that  the  meat  of  an  animal  which  has  tuberculosis  in 
certain  organs  is  likely  to  be  dangerous  in  its  con- 
sumption ? — Well,  I  think  certainly  that  there  are 
such  grounds.  The  particular  tissue  upon  which  the 
tubercular  virus  seems  to  grow  with  the  greatest 
facihty  is  the  lymphatic  tissue.  As  that  pervades  the 
whole  body,  I  think  the  risk  of  its  being  universally 
infected  is  very  strong. 

1675.  I  think  you  expressed  an  opinion,  formerly, 
that  it  would  be  justifiable  and  expedient,  not  only 
to  regard  the  meat  of  a  diseased  animal  as  a  source  of 
danger,  but  the  existence  of  tuberculosis  among 
animals  as  a  source  of  danger  to  man  ? — Y  es  ;  I 
think,  myself,  that  that  is  by  far  the  larger  question. 

;  [  am  of  opinion,  very  strongly,  that  the  point  is  one 

which  should  be  taken  up  at  once  by  the  Grovernment. 

1676.  What  point  do  you  mean  ? — The  fact  of  the 
present  existence  of  tuberculous  animals. 


1677.  {Professor  Sanderso)).)  On  scientific  grounds 
do  you  think  that  that  would  be  possible  ?  Do  you 
see  no  difiiculty  in  making  a  diagnosis  of  the  disease 
in  animals  in  the  earlier  stages  with  the  present  modes 
of  diagnosis  which  are  at  our  disposal? — With  regard 
to  the  presence  of  the  disease  in  living  animals  as 
contrasted  with  dead  meat,  there  is  undoubtedly,  of 
course,  an  extra  diflficalty  in  arriving  at  a  determina- 
tion ;  but  I  do  not  think,  especially  with  our  latest 
knowledge,  that  the  difficulty  is  overwhelming.  The 
method  of  investigating  the  condition  of  an  animal 
among  living  stock  has  hitherto  been  by  physical 
examination,  by  auscultation,  percussion,  and  so  on. 
That  method  is,  admittedly,  imperfect  in  the  hands  of 
a  veterinary  surgeon,  and  as  a  diagnosis  is  confessedly 
impossible  under  the  circumstances,  it  becomes 
imperatively  necessary  to  adopt  some  other  plan.  I 
believe  there  are  two  other  plans  which  might  be 
carried  out  by  any  veterinary  surgeon  in  a  country 
district.  One  of  those  plans  is  interfered  with  by 
present  legislation,  but  that,  of  course,  could  be  provided 
for.  The  first  plan  is,  that  the  veterinary  surgeon 
should  collect  the  mucus,  as  recommended  by  a 
French  surgeon,  after  the  animal  had  been  suitably 
gagged,  to  prevent  its  biting,  it  should  be  collected 
from  the  pharynx  and  larynx,  and  the  animal  made  to 
cough  by  pressing  the  larynx,  if  possible.  The 
mucus  so  collected  could  be  sent  to  a  skilled 
bacteriologist  for  examination.  The  mucus  should 
then  be  inoculated  into  rodents,  rabbits  or 
guinea  pigs.  The  next  plan  is  that  the  veterinary 
surgeons  should  be  provided  by  the  Agricultural 
Department  with  the  so-called  lymph  of  Dr.  Koch, 
and,  of  course,  accustomed  as  they  are  to  take 
temperature  observations,  it  would  be  easy  for  them 
to  ascertain  the  result  of  the  experiment.  That, 
to  my  mind,  is  the  easiest  plan  of  performing  an 
investigation  in  this  country  ;  and,  moreover,  I  think 
it  would  be  a  useful  plan  for  investigating  the  con- 
dition of  pedigree  animals,  the  destruction  of  which 
involves  a  serious  loss. 

1678.  You  think  in  short  that  there  is  a  prospect 
at  some  distant  period  of  being  able  to  improve  the 
diagnosis  of  the  disease  in  animals  and  to  bring  it  to 
much  greater  perfection  than  at  present  ? —  Yes,  I 
think  we  have  that  knowledge  now. 

1679.  [Chairman.)  The  experiment  of  inoculating 
rodents  has  been  made  ? — Y'es. 

1680.  (Dr.  Pat/ne.)  How  long  would  it  take  to 
o-et  at  the  result  of  inoculating  experiments  upon 
rodents  ? — If  you  wished  to  have  a  speedy  opinion,  I 
think  that  within  a  fortnight  you  could  ascertain  the 
result,  if  you  killed  the  inoculated  rodent  and  made 
a  post-mortem  examination. 

1681.  I  take  it  your  view  is,  that  if  it  is  justifiable 
to  slaughter  animals  infected  with  cattle  plague  or 
pleuro-pneumonia  in  order  to  xirevent  loss  to  the 
owners  of  other  animals  by  the  spread  of  disease,  it 
is  still  more  justifiable  to  destroy  tuberculous  animals 
in  order  to  prevent  them  from  infecting  mankind 
with  that  disease? — Certainly;  and  other  animals 
also,  because  it  is  a  disease  which  infects  not  only 
human  individuals  but  those  lower  animals  which 
may  be  brought  in  contact  with  the  diseased  stock. 
And  then  there  is  the  additional  danger  of  hereditary 
disease  which  is  strongly  marked  in  the  case  of  tuber- 
culosis. I  think  that  if  compensation  were  awarded 
there  should  be  no  difficuky  in  carrying  out 
legislation. 

1682.  Would  there  not  be  a  difficulty  in  the  extent 
of  the  subjects  which  would  have  to  be  dealt  with  ? — 
That  is  a  practical  point,  namely,  whether  the  country 
would  be  prepared  to  bear  the  loss  of  stamping  out 
the  disease.  Of  course  it  would  have  to  bear  some 
loss. 

1683.  1  suppose  the  country  would  bear  the  loss 
incurred  in  stamping  out  the  disease,  supposing  that 
the  advantage  was  in  proportion  to  the  risk  run  from 
the  spread  of  the  disease  ?  That  is  the  very  question 
we  have  to  deal  with  ? — Yes,  and  I  say  that  the  risk 
is  very  great ;  I  should  like  to  add  a  word  as  to  the 
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known  extent  of  the  disease.  We  are  in  possession  of 
a  large  number  of  facts  and  figures,  and  they  all  go 
to  show  that  among  cattle,  as  among  human  beings, 
the  disease  has  not  become  absolutely  generalised,  but 
there  are  some  districts  in  which  it  is  more  prevalent 
than  in  others.  I  know  the  roughness  of  such 
statistics,  but  they  go  to  show  that  where  regular 
examination  of  all  slaughtered  cattle  has  been 
adopted,  the  proportion  of  disease  has  not  been  so 
high  as  would  create  a  panic,  supposing  the  proposal 
of  stamping  it  out  were  put  into  effect.  The  disease 
has  only  been  in  many  cases  from  5  and  10  to  20  per 
cent.,  and  I  suppose  that  if  it  were  as  high  as  4  or 
5  per  cent.,  it  need  not  necessarily  frighten  the 
country. 

1684.  (_Pro/".  B.  Sanderson.)  Is  there  any  country 
where  the  stamping-out  of  tul^erculosis  is  now  car- 
ried out? — None  that  I  know  of. 

1685.  (Chairman.)  Is  it  your  opinion  that  the 
stamping-out  of  tuberculosis  would  only  imply  the 
destruction  of  something  like  five  per  cent,  of  the 
animals  of  the  kingdom  ? — I  think  so, 

1686.  What  about  hens  and  chickens  ? — There  I 
have  no  data  to  go  upon. 

1687.  What  good  would  it  be  to  kill  the  cattle, 
if  fowls  and  chickens  remain  to  distribute  the 
disease? — It  would  diminish  the  chance  of  infection. 
The  disease  in  a  chicken  does  not  arise  in  the  same 
way,  and  it  runs  a  far  more  rapid  course  than  in  a 
beast.  Then,  again,  when  tuberculosis  first  makes 
its  appearance  in  a  hen-house,  it  soon  becomes  con- 
siderable, and  the  owner  at  once  recognises  the  fact 
that  he  must  destroy  the  stock.  That  is  a  common 
experience,  I  think,  among  fowl-keepers. 

1688.  After  you  have  stamped  out  all  signs  of 
disease  in  chickens  and  cattle,  there  would  still 
remain  a  certain  number  of  pigs  and  sheep,  and  after 
that  there  would  still  be  the  risk  of  an  outbreak  from 
infection  by  foreign  cattle  ? — I  believe  I  must  have 
conveyed  a  false  impression.  I  thinit  that  the 
importation  of  diseased  meat  could  be  controlled.  If 
a  carcase  looked  suspicious,  and  had  obviously  been 
closely  stripped — a  little  piece  having  been  cut  away 
here  and  there — I  think  that  carcase  ought  to  be 
impounded  and  destroyed.  The  inoculation  test 
would  hold  good  in  such  a  case,  the  frozen  meat 
being  readily  detained  for  experimental  investigation. 

The  witness 


Prof, 
y,  Horsley, 
F.R.S., 
F.B.C.S. 


I  certainly  think  that  all  dead  meat  should  be  sub- 
jected to  the  most  rigid  inspection. 

1689.  Passing  from  that  matter  for  a  moment,  do 
you  agree  with  the  last  witness  we  had  before  us  that 
the  extent   to  which    tuberculosis    prevails  among    lo  Dec.  1890 

animals,  and  the  possibihty  of  its  communicability  to   .!  

man  have  been  revelations  of  the  last  fev,'  years  ?  

I  think  there  is  no  doubt  that  a  large  number  of 
people  were  ignorant  of  the  fact  that  they  could 
contract  tuberculosis  just  as  pathologists  were  in 
ignorance  of  its  being  an  infective  disease  until 
experiments  on  animals  proved  the  fact. 

1690.  But  it  has  existed  for  a  very  long  period  ? — 
Quite  so. 

1691.  Is  it  your  opinion  that  the  prevalence  of 
consumption  is  due,  to  any  appreciable  extent,  to  the 
existence  of  the  disease  in  animals  and  poultry  ? — 
Yes,  I  believe  it  is. 

1692.  And  that  the  stamping  out  of  the  disease  in 
them  Avould  produce  a  perceptible  diminution  of  con- 
sumption in  man  ? — Unquestionably  it  would  do  so, 
especially  among  children. 

1693.  You  rely  there  practically  upon  the  tubercu- 
lous milk  which  is  given  as  food  ? — Yes  ;  and  the 
meat  too. 

1694.  Why  should  children  be  more  poisoned  than 
grown  up  people  ? — The  resistance  of  a  child  is  lower 
than  that  of  an  adult,  and  then  children  are  frequently 
given  raw  meat  as  an  article  of  diet.  But  the  first 
reason  is  quite  sulBcient  to  account  for  the  grenter 
prevalence  of  the  disease  among  children — I  mean  the 
lesser  power  of  resistance. 

1695.  How  would  you  define  a  child  ? — I  should 
say  until  it  reaches  puberty. 

1696.  It  is  then  more  liable  to  consumption  7 — Yes, 
and  to  other  forms  of  tuberculous  disease. 

1697.  That  does  not  proceed  from  eating  tubercu- 
lous meat  ? — There  are  constantly  occurring  varieties 
among  cases,  for  example,  children  suffer  from  tabes 
mesenterica  which  hardly  ever  occurs  in  the  ease  " 
of  an  adult.  The  same  remark  applies  to  a  certain 
extent  to  peritonitis. 

1698.  {Prof.  Sandei  'son.)  Is  it  more  easy  to 
communicate  the  disease  by  feeding  to  young  children 
than  to  adults  ? — I  was  speaking  generally  of  their 
lesser  power  of  resistance  to  an  infectious  disease  as 
compared  with  an  adult. 

withdrew. 


inquiry  adjourned  until  Monday,  December  15th,  at  12  noon. 


TWELFTH  MEETING. 


1,  Whitehall  Place,  S.W.,  Monday,  December  15th,  1890. 


TEESENT ; 


The  Right  Hon.  the  LORD  BASING  presiding. 


Dr.  J.  F.  Patne. 


J  Professor  G.  T.  Brown,  C.B. 

Mr.  Leopold  Hudson,  Secretary. 

Mr.  Edward  Watson,  President  of  the  Glasgow  United  Fleshers'  Society,  Member  of  the  County  Council 
for  Lanarkshire,  and  partner  in  the  firm  of  Robertson  and  Johnston,  cattle  salesmen,  Glasgow,  called  in 
and  examined. 


1699.  {Chairman.)  You  have  come  here,  Mr. 
Watson,  1  believe,  to  represent  the  cattle  interest  and 

a  considerable  number  of  tradesmen  of  Glasgow  ?  

Yes,  my  lord. 

1700.  You  are  conversant,  I  take  it,  with  the 
fleshers'  trade  of  Glasgow  generally  ? — Y  es,  it  is  the 
only  business  I  have  been  practically  engaged  in. 


1701.  Have  you  been  engaged  in  it  for  many  years  ? 
— Yes,  for  something  like  26  years. 

1702.  You  are  president  of  the  United  Fleshers 
Society  of  Glasgow  ? — Yes,  and  my  business  is  one  of 
the  most  extensive  in  Glasgow. 

1703.  And  you  understand  the  duties  and  responsi- 
bilities ? — Yes. 

L  4 


Mr. 
E.  Watson. 
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Mr.  1704.  You  are  also  a  member  of  the  County  Council 

E.  Watson.     of  Lanarkshire  ? — Yes,  I  am. 

_   1705.  You  are  aware,  no  doubt,  that  the  object  of 

5  uec.  1890.    ^j^jg  particular  Commission  is  of  an  important  character  ? 

— So  I  understand  fi'om  the  circular  I  have  received. 

1706.  You  have  seen  vrhat  it  is  we  have  to  inquire 
about  ?  —Yes. 

1707.  Namely,  the  effect  which  the  consumption  of 
food  from  tuberculous  animals  may  have  upon  human 
health  ?— Yes. 

1708.  Of  course,  it  is  a  very  interesting  and  some- 
what difficult  matter,  but  I  do  not  know  whether  it  is 
our  duty  to  enter  into  the  question,  which  I  suppose 
is  a  burning  one  in  Glasgow  and  Edinburgh,  whether 
the  medical  officers  of  health  have  taken  exaggerated 
views  of  the  matter.  Do  you  think  they  have  ?  — 
That  is  certainly  our  opinion. 

1709.  Have  you  anything  to  place  before  the 
Commission  to  show  that  the  medical  or  sanitary 
authorities  in  Glasgow  have  gone  beyond  what  was 
reasonable  or  proper  in  condemning  as  food  for  human 
consumption  the  use  of  flesh  from  tuberculous  animals  ? 
— Yes,  my  lord,  we  think  they  have  gone  beyond 
their  ordinary  and  proper  duty. 

1710.  In  what  way  ? — In  so  far  as  they  condemn 
animals,  although  only  slightly  infected  with  tubercu- 
losis. In  that  respect  we  are  of  opinion  that  they  have 
exceeded  their  duty.  If  it  can  be  shown  that  an 
animal  is  really  infected  with  the  disease  so  as  to 
render  the  flesh  from  it  injurious  to  human  health, 
we  quite  admit  the  reasonableness  of  the  contention 
that  the  carcases  of  such  animals  should  be  destroyed 
and  should  not  be  exposed  for  sale,  but  as  long  as  the 
diseased  condition  of  the  animal  is  an  open  question, 
we  think  it  is  most  unfair  to  the  butchers  to  condemn, 
without  compensation,  an  animal  which  he  has  bought 
in  perfectly  good  faith,  and  all  the  more  so  that  it  has 
never  been  demonstrated  that  the  use  of  the  meat 
under  such  conditions  has  ever  been  prejudicial  to 
human  health. 

1711.  You  say  that  it  has  never  been  demonstrated 
to  you  that  the  use  of  meat  from  an  animal  in  such 
conditions  is  prejudicial  to  human  health  ? — Yes. 

1712.  Have  you  had  experience  long  enough  to 
enable  you  to  say  whether  a.ny  infection  has  ever  been 
contracted  from  the  use  of  meat  exposed  in  Glasgow  ? 
—I  do  not  think  it  has  ever  been  proved. 

1713.  If  it  had  occurred,  would  you  have  heard  of  it 
or  have  become  acquainted  with  it  ? — Certainly  I 
would  ;  at  the  same  time,  I  believe  that  had  it  been 
proved  beyond  a  doubt  that  this  flesh  was  hurtful, 
this  Commission  would  not  have  been  in  existence. 

1714.  Flesh  sold  for  human  consumption  ? — Yes,  I 
speak  of  cases  in  which  flesh  apparently  healthy  and 
well -nourished  may  have  come  from  a  tuberculous 
animal,  an  animal  which  was  very  slightly  infected 
with  tuberculosis. 

1715.  Your  expression  "very  shghtiy"  is  rather 
ambiguous.  May  I  ask  you  to  explain  what  it  is  that 
you  mean  ? — I  mean  an  animal  with  a  slight  infection. 

1716.  Can  you  not  define  "very  sliglitly  "  rather 
more  clearly  ?  Are  we  to  take  it  as  describing  the 
appearance  of  the  flesh  to  the  ordinary  eye  when 
exposed  in  the  butcher's  shop  for  sale  ;  that  it  would 
not  in  such  a  case  be  meat  that  would  be  subject  to 
condemnation  by  the  sanitary  inspector? — I  do  not 
exactly  follow  your  question. 

1717.  You  would  not  deny,  I  suppose,  that  if  meat 
were  obviously  infected  with  tubercles,  it  would  be 
unfit  for  human  consumption? — Certainly  not;  I 
would  say  at  once  that  it  would  be  unfit  for  human 
consumption. 

1718.  Unfit  for  human  food  ? — Y'es. 

1719.  Then  where  would  you  draw  the  distinction 
when  you  say  "very  slightly"?  Do  you  say  that 
meat  exposed  for  sale  which  may  not  have  been  con- 
demned by  tlie  sanitary  inspector,  but  which  never- 
theless came  from  a  tuberculous  animal  would  be  fit 
for  human  food ;  that  there  would  be  no  danger  in 
retailing  it  for  consumption?  Do  you  say  that? — 
Yes,  what  1  say  is  that  in  the  case  of  an  animal 


slightly  infected  with  tuberculosis,  with  an  eruption 
in  the  membrane,  say,  of  the  size  of  one's  hand,  if 
the  parts  found  to  have  been  infected  had  been 
excised,  the  danger  is  altogether  removed. 

1720.  Does  not  that  amount  to  very  much  wliat  I 
say,  that  if  the  flesh  generally  is  not  affected,  and  the 
only  pai'ts  which  show  signs  of  disease  are  cut  away, 
the  danger  is  very  slight,  or  none  at  all  ? — That  is  my 
opinion. 

1721.  Then  does  it  not  come  to  this:  that  the 
evidence  of  the  existence  of  tuberculosis  is  only  to  be 
ascertained  at  the  place  of  slaughter  ? — I  think  that 
it  can  be  ascertained  there  with  greater  certainty  than 
afterwards. 

1722.  What  do  you  say  in  a  case  where  the  signs  of 
disease  are  so  bad  as  to  be  easily  ascertained  on  the 
inspection  of  the  meat  ? — In  that  case  I  say  that  it 
ought  to  be  condemned. 

1723.  What  is  the  condition  of  the  flesh  which,  as 
a  matter  of  ordinary  practice,  is  condemned  by  the 
sanitary  authority  ? — I  have  seen  the  flesh  of  a  very 
fine  ox  condemned,  because  there  were  signs  of  a 
very  slight  infection  of  tuberculosis,  or  what  was 
said  to  be  tuberculosis.  I  have  also  seen  the 
flesh  of  an  animal  allowed  to  be  consumed  which  came 
from  an  undoubtedly  tuberculous  animal,  in  which 
the  flesh  was  pale,  watery,  and  generally  in  a  flabby 
condition,  but  where  the  visible  evidence  of  the 
disease  had  been  removed.  I  have  also  seen  cases 
where  I  would  have  defied  any  medical  authority 
from  the  appearance  of  the  flesh  to  say  that  the 
ox  from  which  it  came  had  been  suffering  from  tuber- 
culosis, or  to  have  detected  the  existence  of  tuberculosis 
in  the  meat  itself,  but  which  was  said  to  have  been 
tuberculous. 

1724.  Does  not  that  come  to  the  distinction  which 
I  have  been  endeavouring  to  put,  that  tuberculosis 
which  shows  itself  in  the  wasting  away  of  the  animal 
or  tuberculosis  that  is  obviously  existing  in  the  meat 
is  in  a  different  category  from  meat  which  upon 
inspection  you  could  not  say  came  from  a  tuberculous 
animal,  unless  you  were  present  at  the  slaughter  ? — 
Yes. 

1725.  Are  these  two  distinctions  fairly  in  your 
mind  ?— Yes,  undoubtedly; 

1726.  Do  the  inspectors  go  into  the  butchers'  shops, 
or  do  they  confine  their  operations  to  the  slaughter- 
house ?  —  They  confine  their  opei-ations  to  the 
slaughter-house  and  public  meat  market. 

1727.  Does  no  inspection  of  the  butchers'  shops 
take  place — I  have  never  had  a  policeman  or 
inspector  within  my  place ;  and  I  do  not  know  that 
it  is  the  custom  in  Glasgow  to  go  into  the  butchers' 
shops,  unless  there  is  reason  to  suspect  that  something 
has  been  taken  there  outside  the  ordinary  course  of 
business,  in  which  case,  of  course,  the  police  would 
interfere. 

1728.  Then  the  action  of  the  inspector  takes  place 
naturally  from  the  examination  of  the  carcase  before  it 
has  been  cut  up  ?— Exactly.  I  may  tell  you  that  the 
custom  in  Glasgow  is  somewhat  different  from  the 
custom  in  London.  Nearly  all  the  meat  cut  up  for 
sale  in  Glasgow  is  that  of  animals  slaughtered  in 
Glasgow,  and  for  that  reason  the  inspector,  on  visiting 
the  slaughter  -  houses,  has  every  opportunity  of 
examining  an  animal  when  disembowelled. 

1729.  I  am  not  sure,  but  I  think  that  a  great  deal 
of  ]iieat  has  been  condemned  in  Smithfield  when  it  has 
been  exposed  for  sale  .'' — I  believe  so. 

1730.  Is  that  a  different  case  from  yours  ? — Yes ; 
in  the  case  of  Smithfield  a  very  large  quanrity  of 
dead  meat  is  sent  from  various  parts  of  the  country, 
and  there  is  no  slaughtering  there. 

1731.  No  matter  how  that  is,  the  fact  remains 
that  the  inspector  in  London  operates  in  the  market 
itself,  but  in  Glasgow  only  in  the  slaughter-houses  ? 
— Carcases  are  all  inspected  in  the  slaughter-houses, 
and  also  all  meat  taken  to  the  public  dead  meat 
market,  and  sold  there. 

1732.  Sold  in  the  butchers'  shops? — No,  in  the 
Corporation's  meat  market. 
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1733.  Those  are  the  carcases  cut  up  into  joints  ? 
— Yes,  and  also  sold  in  carcases  and  in  parts  of 
carcases. 

1734.  Would  you  go  as  far  as  to  say  that  if  the 
inspector  in  the  meat  market  is  unable  to  detect 
anything  like  an  unhealthy  condition  in  the  joints  and 
pieces  of  meat  exposed  for  sale,  that  would,  prima 
facie,  be  evidence  that  it  was  not  injurious  to  health, 
even  if  it  came  from  a  tuberculous  animal  ? — No,  my 
lord  ;  if  there  is  the  slightest  suspicion  of  disease, 
even  if  a  small  joint  shows  evidence  that  it  came  from 
an  animal  which  had  been  suffering  from  tuberculosis 
the  inspector  would  condemn  it. 

1735.  That  is  very  much  what  I  put  to  you 
just  now.  Would  you  contend  that  if  the  inspector, 
on  going  through  the  market  and  seeing  the  meat 
exposed  for  sale,  is  unable  to  detect  that  this  or  the 
other  joint  has  come  from  an  animal  that  was  suffering 
from  tuberculosis  he  ought  not  to  condemn  it  as 
injurious  to  health,  even  if,  on  going  back  to  the 
slaughter-house,  he  might  find  evidence  to  show  that 
some  portions  of  the  animal  from  which  it  came 
showed  signs  of  the  disease  ? — I  think  it  ought  to  be 
condemned  if  there  was  the  slightest  suspicion  that  the 
meat  was  unwholesome. 

1736.  But  if  the  inspector,  on  seeing  the  meat 
exposed  for  sale,  cannot  detect  that  it  came  from  a 
tuberculous  animal,  do  you  say  that  it  ought  not  to  be 
condemned ;  is  that  your  view  ? — It  is  my  view  that 
if  it  is  well  nourished  and  there  is  nothing  to  show 
that  it  is  not  good  meat  it  ought  not  to  be  condemned ; 
but  if  it  shows  signs  of  being  unhealthy,  then  it  should 
be  thoroughly  examined  before  it  is  allowed  to  go  into 
consumption  as  human  food. 

1737.  Have  your  society  taken  any  pains  to 
ascertain,  as  a  matter  of  fact,  that  disease  has  ever 
been  spread  by  the  use  of  tuberculous  meat  as  food  ? 
— They  have  nevat"  taken  any  pains  to  do  that.  We 
have  no  idea  whether  it  is  so  or  not.  We  are  unable 
to  say  whether  disease  has  been  spread  by  the 
consumption  of  tuberculous  meat ;  we  have  not  the 
slightest  idea. 

1738.  Have  you  any  opinion  upon  the  matter  ? — 
Personally,  I  have  no  opinion. 

1739.  But  you  contend  that  the  flesh  should  not  be 
interfered  with  if  its  appearance  is  wholesome  — 
That  is  my  opinion.  Y/hether  it  may  be  dangerous 
when  used  as  human  food  I  am  not  in  a  position  to 
say  ;  but  judging  from  the  condition  and  quality  of 
the  flesh  of  the  animal,  and  seeing  that  it  has  loeen 
only  slightly  infected,  I  say  that  it  might  be  used  for 
food  if  there  is  nothing  to  show  to  the  contrary. 

1740.  If  the  tuberculosis  in  the  animal  is  excessive, 
if  the  animal  shows  signs  of  wasting  and  of  being 
altogether  out  of  condition,  I  suppose  that  it  would 
appear  on  the  colour  and  quality  of  the  meat  ? — -Yes, 
and  would  show  in  the  general  unhealthiness  of  the 
animal  when  alive. 

1741.  Is  there  much  meat  of  that  inferior  quality, 
meat  that  is  obviously  not  worth  a  high  market  price, 
brought  into  the  market  at  Glasgow  for  sale  to  the 
poorer  classes  at  a  low  price  ? — There  is  not  much 
now.  But  prior  to  the  case  of  Mr.  Hugh  Couper 
there  was  a  very  large  quantity  of  it.  The  result  of 
that  case  and  of  the  measures  which  have  since  been 
taken  by  the  authorities  has  been  to  cut  off  that 
inferior  source  of  supply  and  to  prevent  an  objection- 
able class  of  meat  from  being  sent  into  the  market. 

1742.  Is  it  under  the  Public  Health  Act  that  the 
condemnation  of  this  kind  of  meat  has  taken  place  ? — 
Yes,  the  condemnation  has  taken  place  under  the 
Public  Health  and  Police  Acts. 

1743.  I  suppose  that  the  primary  function  of  the 
inspector  who  condemns  the  meat  or  inspects  it  is  to 
put  aside  putrid  or  overkept  meat  ? — That  is  what  he 
was  originally  appointed  for. 

1744.  And  obviously  diseased  meat  would  fairly  be 
brought  under  that  category? — Certainly. 

1745.  But  your  contention  is  that  meat  not  obviously 
diseased  and  which  has  not  been  proved  to  be  in- 
jurious to  health  has  been  condemned  ? — Yes. 
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1746.  You  complain  of  that  having  been  the  case, 
and  say  that  it  has  been  injurious  to  your  trade  ? — 

Yes  ;  but  I  ought  to  add  that  since  the  appointment       -^^^  ^ 
of  this  Commission  the   regulations  have  not  been  ' 
quite  so  stringent  as  they  were  previously. 

1747.  Since  the  appointment  of  this  Commission  ? 
-Yes. 

1748.  The  regulations  have  been  relaxed  ? — fes. 

1749.  Can  you,  from  your  experience  as  a  practical 
man,  point  out  any  particular  class  of  animals  which 
you  would  allow  to  be  properly  the  subjects  of  con- 
fiscation ? — No.  I  think  that  each  case  requires  to 
be  considered  entirely  on  its  own  merits. 

1750.  Is  there  a  great  quantity  of  foreign  meat 
imported  into  Glasgow  ? — Yes.  With  your  permis- 
sion I  will  state  what  the  importation  has  been,  as  I 
have  taken  some  notes  of  it.  The  change  of  practice 
which  took  place  at  Glasgow,  consequent  on  the 
success  of  the  prosecution  of  Mr.  Couper  has  been 
attended  with  great  pecuniary  loss  to  the  trade  in 
Glasgow.  Between  the  !.5th  of  May,  1889,  and  the 
15th  of  May,  1890,  315  cattle,  of  the  value  of  from 
\2l.  to  221.  each,  were  wholly  condemned  in  the 
slaughter-houses  in  Glasgow,  on  account  of  tuberculosis, 
representing  a  total  loss  of  5,355/„  to  the  butcher ; 
and  but  for  the  change  in  the  practice  the  greater  part 
of  the  meat  condemned  would  have  been  passed  as 
perfectly  wholesome  and  fit  for  human  food. 

1751.  You  consider  that  the  old  practice  ought  to 
have  remained  in  force,  on  the  ground  that  it  was  the 
correct  practice.  Is  that  your  contention  ? — I  do  not 
quite  understand. 

1752.  You  think  there  was  no  justification  for 
departing  from  that  practice  ? — My  contention  is  that 
these  315  animals  Avould  not  have  been  condemned,  or 
at  any  rate  the  greater  part  of  them. 

1753.  You  say  that  but  for  the  change  of  practice 
the  greater  part  of  the  meat  condemned  would  have 
been  passed  as  perfectly  wholesome  and  fit  for  human 
food  ? — Yes. 

1754.  And  you  say  that  it  was  not  only  the  old 
practice,  but  that  it  ought  to  be  the  practice  now  ? — I 
do  not  say  that  it  was  exactly  the  old  practice. 

1755.  You  say  in  the  paper  you  have  handed  in  to 
the  Commission  that  the  change  of  practice  represents 
a  total  loss  of  5,355/.  to  the  butchers  between  May 
1889  and  May  1890  ?— Yes. 

1756.  And  you  go  on  to  say  "  but  for  the  change  of 
"  practice  the  greater  part  of  the  meat  condemned 
"  would  have  been  passed  as  perfectly  wholesome  and 
"  fit  for  food."  I  understand  you  to  refer  there  to 
"  the  old  practice  ? — Yes,  the  great  part  of  the 
carcases  of  the  315  cattle  would  have  been  passed, 
and  only  the  infected  portions  condemned. 

1757.  Then  do  you  contend  that  there  is  no 
justification  for  changing  the  old  practice.' — My  lord, 
I  could  not  answer  that  question  without  having 
before  me  each  individual  case  to  which  it  applies. 
I  did  not  see  the  315  animals  which  were  condemned, 
I  have  simply  taken  the  figures  from  the  reports  of 
the  market  autiiorities. 

1758.  I  am  only  assuming  that  your  proposition  is 
a  true  one,  that  but  for  the  change  of  practice  this 
large  quantity  of  meat  would  have  been  passed  as 
wholesome  and  fit  for  human  food  ?— It  would  have 
been  so  passed,  with  possibly  a  ff^w  exceptions. 

1759.  Then  is  it  your  opinion  that  there  has  been 
no  public  justification  for  departing  from  that  practice  ? 
— I  do  not  say  that  in  regard  i,o  the  whole  of  the 
315  animals.  I  am  quite  ready  to  admit  that  there 
may  have  been  some  animals  among  the  315  which  I, 
personally,  would  not  have  passed. 

1760.  But  which  would  have  been  passed  by  the 
inspectors  ? — Yes,  if  the  previous  custom  had  been 
observed. 

1761.  You  say  that  since  tiie  greater  rigour  of  the 
inspection  the  number  of  animals  brouglit  into 
Glasgow  for  slaughter  has  been  diminished  ? — Yes-, 
very  considerably.  I  should  say  by  about  one 
half 
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Mr.  1*762.  Do  you  mean  one  half  of  the  total  amount  of 

B.  Watson,     meat  brought  into  the  market  or  only  one  half  of  the 
- —         animals  which  were  formerly  slaughtered  ? —I  mean 
S  Dec.  1890.    ^j^g  animals  brought  in  for  slaughter. 

1763-4.  Wliat  is  the  nature  of  the  supply  v^hich  has 
been  cut  off?    Is  it,  in  your  opinion,  the  supply  of 
ll  tuberculous  animals  ?— There  has  been  a  material 

decrease  in  the  number  of  stock  sent  in  for  slaughter. 
The  result  of  the  trial  to  which  I  have  referred  was 
that  the  senders  found  they  were  running  such  serious 
risks  by  sending  their  cattle  to  Glasgow  that  they  now 
send  them  elsewhere. 

1765.  I  want  to  follow  up  your  previous  statement. 
I  understand  you  to  say  that  since  the  more  rigorous 
application  of  the  law  or  practice  the  supply  of  live 
animals  into  Glasgow  has  considerably  diminished  ?— 
Yes,  it  has. 

1766.  Is  it  your  opinion  that  the  animals  which 
have  been  thus  withheld  from  slaughter  are  animals 
suffering  from  tuberculosis,  or  animals  of  an  inferior 
quality  ? — All  classes  are  withheld,  but  particularly 
inferior  animsds. 

1767.  Both  ?— Yes. 

1768.  Then  am  I  to  take  it  that  the  more  rigorous 
examination  and  condemnation  of  flesh  of  this  kind  has 
produced  a  better  supply  of  home-bred  meat,  or  rather 
has  it  been  the  cause  of  withdrawing  from  consump- 
tion a  large  quantity  of  inferior  meal ;  is  that  so  ? — • 
Yes,  but  it  should  be  kept  in  view  that  inferior 
animals  which  formerly  used  to  be  sent  to  Glasgow, 
are  now  slaughtered  in  the  country,  where  there  is  no 
inspection,  and  the  dead  meat  only  sent  into  the 

j  towns,  where  all  traces  of  disease  have  been  excised. 

1769.  Do  you  consider  that  that  is  a  matter  of 
complaint  or  objection,  or  a  thing  that  we  should  be 
rather  glad  of? — It  is  a  thing  that  we  should  rather  be 
glad  of,  and  it  is  not  against  the  withdrawal  of  meat  of 
an  inferior  quality  or  diseased  meat  that  we  have  any 
complaint  to  make.  I  do  not  appear  here  to-day  to 
object  to  the  more  rigorous  regulations  on  that 
account,  but  to  the  wholesale  condemnation  of  carcases 
the  greater  part  of  which  shows  no  signs  of  disease. 

1770.  Then  I  conclude  that  you  are  in  favour  of 
the  reasonably  rigorous  inspection  of  the  animals 
brought  in  for  slaughter  ?-~Yes  ;  the  butchers  greatly 
desire  a  rigorous  inspection  of  the  live  animals  in  the 
public  market,  and  the  Glasgow  butchers  have  peti- 
tioned the  local  authority  to  provide  for  such  inspec- 
tion, but  the  local  authority  objected  on  the  ground 
that  they  might  thereby  be  held  to  guarantee  thp. 
soundness  of  all  the  animals  in  the  market. 

1771.  Let  me  now  go  to  the  other  point.  You  say 
that  in  consequence  of  the  smaller  supply  of  animals 
for  slaughter  from,  the  interior  of  the  country  there 
has  been  a  much  larger  importation  of  carcases  from 
abroad  ? — Yes. 

1772.  What  do  you  say  in  regard  to  the  carcases 
imported  ;  are  they"'absolutely  free  from  inspection  in 
regard  to  their  having  come  from  tuberculous  animals  ? 
— 5  do  not  refer  to  carcases  at  all,  but  with  live 
animals. 

1773.  But  part  of  your  case,  and  part  of  the 
criterion  which  you  apply  to  home  grown  animals, 
is  that  they  have  been  supplanted  by  carcases  imported 
from  abroad  ? — Yes. 

1774.  And  you  say  that  the  same  rigorous  inspec- 
tion cannot  be  applied  in  tiie  case  of  carcases  brought 
in  from  abroad  ? — No,  it  cannot. 

1775.  You  do  not  think  that  that  is  fair  to  the 
home  producer  ? — I  do  not  think  it  is  fair. 

1776.  As  a  matter  of  fact,  is  it  possible,  except  in 
the  case  of  a  very  advanced  state  of  disease,  in  which 
case  the  animal  would  not  be  sent  over  to  this  country, 
to  detect  whether  there  has  been  tuberculosis  or  not  ? 
—No. 

1777.  In  such  a  case  you  say  that  the  opportunity 
is  lost  of  seeing  whether  the  animals  from  which  the 
carcases  came  were  tuberculous  or  otherwise  I 
think  it  would  be  very  difficult  in  any  case  to  tell 
from  dressed  carcases  what  the  original  condition  of 


the  animals  was,  or  whether  they  were  infected  with 
tuberculosis  or  not. 

1778.  It  would  be  difficult  to  tell  from  a  dressed 
carcase  ? — Yes,  from  a  dressed  carcase. 

1779.  I  observe  that  most  of  vvhat  you  have  told 
the  Commission  is  very  well  stated  in  the  paper  which 
I  have  before  me.  \'our  views  are  very  well  put 
before  us  in  the  paper.  I  do  not  understand,  hov/ever, 
that  your  society  takes  any  pains,  or  goes  to  any 
expense,  with  a  view  of  ascertaining  whether  the 
disease  of  consumption  has  originated  in  any  way 
from  the  use  of  infected  meat  ? — No,  the  society  has 
taken  no  pains  Avhatever  in  that  direction.  We  regard 
it  as  the  duty  of  the  Government  to  make  an  exhaus- 
tive and  sa,tisfactory  inquiry  into  that. 

1780.  Then,  I  suppose,  that  you  would  rather  not 
give  an  opinion  i;pon  that  subject  ? — I  have  no  opinion 
on  the  subject  to  give.  We  think  it  very  hard, 
though,  that  these  stringent  rules  should  only  be 
apjilied  to  our  commodities — beef  and  mutton — 
when  rabbits  and  poultry  pass  free,  although  they  are 
much  more  susceptible  to  the  disease  of  tuberculosis, 
than  cattle  and  sheep.  I  was  talking  the  other  day 
with  Mr.  Sheriff  Berry  at  a  dinner  party  in  Glasgow, 
and  he  told  me  that  a  friend  of  his  in  the  country 
always  examined  the  rabbits  that  are  killed  for  his 
own  table,  and  that  a  great  number  are  thrown  away 
on  account  of  being  infected  Avith  tuberculosis. 

1781.  We  have  been  told  that  the  same  is  the  case 
with  poultry  ? — Yes,  I  know  it  is. 

1782.  Is  it  the  same  in  the  case  of  sheep  ? — I  have 
seen  tuberculosis  in  sheep.  One  of  the  greatest 
developments  of  tuberculosis  I  ever  saw  was  in  the 
carcase  of  a  sheep.  It  was  a  sheep  which  had  been 
fed  upon  Goat  Fell  in  the  island  of  Arran.  How  it 
contracted  the  disease  I  have  no  idea,  but  certainly 
the  tubercle  was  very  strongly  developed  in  it. 

1783.  Have  you  any  evidence  to  give  us  as  to 
other  facts  ? — No  ;  but  I  think  that  when  butchers 
buy  animals  in  the  market  in  perfectly  good  faith, 
and  the  animals  themselves  give  no  indication  of  any 
disease  whatever,  but,  after  being  slaughtered,  they  are 
found  to  have  been  slightly  infected  with  tuberculosis 
the  buyer  ought  to  be  compensated  in  some  way  or 
other,  if  the  animals  under  such  circumstances  are 
condemned.  It  is  not  fair  as  it  were  to  take  their 
money  out  of  their  pocket,  and  make  the  entire  loss 
fall  upon  them. 

1784.  If  an  animal  is  well  nourished,  as  an  ox 
should  be  for  consumption,  and  there  was  no  indica- 
tion of  disease  to  induce  anyone  to  suppose  that  the 
joints  of  meat  when  cut  up  would  not  be  consumable, 
and  if  the  carcase  generally,  was  good  and  free  from 
any  appearance  of  tubercle,  you  think  that  it  ought 
not  to  be  condemned  without  compensating  the 
butcher  who  slaughtered  it  ?  Is  that  what  you'say  ? 
—Yes. 

1785.  Although  there  might  be  some  appearance  of 
tubercle  in  the  lungs  or  in  some  other  part  of  the 
internal  organs  not  exposed  for  sale  ? — Yes. 

1786.  I  suppose  that  when  tuberculosis  has  pro- 
ceeded a  certain  length,  the  emaciated  or  wasted 
condition  of  the  animal  would  proclaim  pretty  clearly 
that  it  was  in  a  tuberculous  state  ? — Quite  so. 

1787.  You  would  not  propose  to.  compensate  any- 
body for  the  slaughter  of  an  animal  in  such  a  condition  ? 
— No.  I  may  say  that  we  made  a  proposition  to  the 
corporation  of  Glasgow  to  this  effisct ;  that  we  thought 
it  only  reasonable  and  fair  and  in  the  interests  of  the 
butchers  and  of  the  public  that  they  should  appoint 
inspectors  to  inspect  all  the  animals  that  went  into 
the  Glasgow  public  market,  and  if  there  was  the 
slightest  suspicion  that  they  were  infected  with  this 
disease,  that  they  should  then  be  set  aside  and 
slaughtered  instead  of  being  allowed  to  go  into  the 
market  and  be  sold  as  sound.  But  if  it  were  found 
that  some  of  the  animals  passed  as  sound  were 
diseased,  and  the  disease  was  only  discovered  after  the 
animal  was  slaughtered,  then  our  proposal  was  that  in 
the  event  of  the  animal  being  condemned  the  owner 
should  be  compensated. 
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1788.  I  may  as  well  tell  you  that  the  question  of 
compensation  forms  no  portion  of  our  inquiry,  although 
it  may  be  an  important  one  lor  future  consideration. 
At  present  the  only  point  which  concerns  us  is  the 
possibility  of  the'spread  of  consumption  among  human 
beings  by  the  use  of  infected  meat  as  an  article  of 
food.  That  is  the  only  point  in  which  we  are  in- 
terested and  we  do  not  care  how  many  diseased  animals 
may  be  slaughtered.  There  is,  however,  one  thing  to 
which  I  should  like  to  call  your  attention.  It  is  a 
matter  Avhich  is  referred  to  in  your  statement  which  I 
have  before  me,  namely,  the  serious  falling  olF  in  the 
number  of  cattle  slaughtered  in  the  Glasgow  slaughter- 
houses. The  decrease  appears  to  have  been  rather 
startling  ? — Yes. 

1789.  You  say  that  in  1887-88  the  number 
slaughtered  was  61,050,  of  which  about  seven-eighths 
were  home-bred  cattle  ? — Yes. 

1790.  But  you  go  on  to  say  that  in  1889-90  the 
number  slaughtered  fell  to  31,005  ? — Yes,  that  was  so. 

1791.  About  one  half  less  home  cattle  have  been 
slaughtered  this  year,  1890,  than  were  slaughtered  in 
1888  ?— Yes. 

1792.  And  you  add  that  the  falling  off  was  coin- 
cident witli  a  great  increase  in  the  importation  of 
Canadian  and  United  States  cattle  ? — Quite  true. 

1793.  The  figures  you  give  are  quite  startling.  I 
will  not  trouble  you  with  going  over  them,  unless  you 
wish  that  I  should  do  so,  but  I  should  like  some 
notice  to  be  taken  of  them,  because  they  are  of  im- 
portance to  the  agricultural  interests  of  this  country  ? 
. — All  the  facts  roentioned  there  are  perfectly^  reliable. 

1794:.  {Dr.  Payne.)  I  should  like  to  put  one 
question  to  you,  Mr,  Watson.  I  understood  you  to 
say  that  the  meat  of  animals  which  have  had  general 
tuberculosis,  or  have  been  largely  affected  with 
tuberculosis,  is  always  bad  in  appearance  ?~ Yes, 
generally  ;  and  there  is  no  difficulty  in  saying  that  the 
meat  is  unwholesome. 

1795.  May  I  ask  if  you  would  recognise  it  having 
come  from  a  tuberculous  animal,  or  would  you  only 
say  that  it  came  from  an  animal  which  was  not  in 
good  health? — I  do  not  know  whether  I  should  be 
able  to  get  many  to  bear  me  out  in  my  opinion,  but  I 
have  certainly  formed  an  opinion  that  'f  an  animal 
has  had  a  well  developed  infection  of  tuberculosis,  it 
is  always  possible  to  tell  from  the  appeai'ance  of 
the  flesh.  1  think  that  in  five  out  of  six  cases  I 
should  be  able  to  detect  the  existence  of  the  disease 
from  the  condition  of  the  flesh. 

1796.  Is  there  no  other  disease  which  produces 
exactly  the  same  alteration  in  the  flesh  ? — No  ;  the 
same  appearance  cannot  be  set  up  by  any  other  disease 
that  I  am  aware  of. 

1797.  But  there  are,  of  course,  other  diseases  which 
attack  cattle  which  make  the  meat  bad  in  appearance ; 
Is  not  that  so  ? — Yes,  foot-and-mouth  disease,  for 
instance.  Animals  suffering  from  foot-and  mouth 
disease  present  a  peculiar  appearance  in  the  flesh, 
but  there  is  no  similarity  between  the  two  appearances. 

1798.  No  similarity  between  the  appearance  which 
the  flesh  of  an  animal  presents  if  suffering  from 
tuberculosis  .and  if  attacked  by  foot-and°mouth 
disease  ? — No. 

1799.  What  would  you  say  with  regard  to  pleuro- 
pneumonia ? — I  cannot  speak  so  clearly  in  regard  to 
that  disease. 

1 800.  Does  pleuro-pueumonia  necessarily  affect  the 
appearance  of  the  meat  ? — Yes,  I  think  it  must.  My 
opinion  is  that  fever  or  any  inci  ease  in  the  temperature 
of  an  animal  must  affect  the  flesh. 

1801.  It  would  affect  it  in  such  a  way  as  to  enable 
it  to  be  easily  recognised  as  being  bad  ? — I  think  so. 
It  would  be  recognised  as  not  being  of  a  natural 
colour. 

1802.  {Chairman.)  In  the  paper  you  have  placed 
before  us,  you  call  attention  to  some  important  facts, 
and  you  complain  of  the  detrimental  effect  Avliich  the 
change  of  practice,  of  which  you  complain,  in  Glasgow 
has  had  upon  the  agricultural  interests  of  the  country 


during  the  two  years  that  the  change  of  practice  has  Mr. 
been  brought  about  ? — Y^'es.  E.  Watsol 

1803.  You  say  that  "about  one  half  less  home 
"  cattle  were  slaughtered  in  Glasgow  in  1890  than 
"  were  slaughtered  in  1888,  a  falling  off  which  was 
"  coincident  with  the  great  increase  which  took  place 
"  in  the  importation  of  Canadian  and  United  States 
"  cattle  "?— Yes. 

1804.  You  go  on  to  say,  "In  1888  the  number  of 
"  cattle  brougiit  from  Canada  to  the  Clyde  was 
"  21,959,  whereas  in  1889  the  number  was  28,309, 
"  and  in  1890  the  number  was  39,563.  In  1888, 
"  13,083  cattle  were  brought  to  the  Clyde  from  the 
"  United  States,  whereas  in  1889  the  number  was 
"  31,420,  and  in  1890  the  number  was  39,413"?-- 
Those  figures  are  quite  correct. 

1805.  The  increase  this  year  in  the  number  of 
cattle  imported  from  the  United  States  for  con- 
sumption in  Glasgow  was  from  31,420  in  1889  to 
39,413  this  year  ?_Yes, 

1806.  And  you  say  that,  in  regard  to  this  meat, 
there  has  been  no  means  of  showing  that  the  animals 
from  which  it  was  derived  were  free  from  tuberculosis 
at  the  time  they  were  slaughtered  ? — -I  think  you 
must  have  misunderstood  me,  my  lord.  In  the 
paper  you  have  before  you  I  refer  only  to  the  ship- 
ments of  live  stock.  I  have  taken  no  note  of  the 
increased  or  diminished  importations  of  dead  meat; 
what  I  speak  of  is  live  animals. 

1807.  Then  the  live  animals  sent  in  from  Canada 
and  the  United  States  would  be  subject  to  inspection 
in  the  same  way  as  home-bred  animals  ? — Yes. 

1808.  Can  you  say  anything  as  to  the  number  of 
ajiiraals  sent  over  in  carcases  ? — No.  Perhaps  I  may 
be  permitted  to  refer  to  a  case  which  came  under  my 
own  observation  five  or  six  weeks  after  the  Couper 
trial  in  Glasgow  last  year.  In  the  Couper  case  an 
animal  which  had  a  very  slight  eruption  on  the 
diaphragm  and  upon  the  lining  of  the  body  was 
condemned,  after  slaughter.  About  five  or  six  v/eeks 
after  the  carcase  of  a  bullock  from  the  United  States, 
but  slaughtered  in  Glasgow,  was  brought  to  my  shop 
which  had  exactly  the  same  appearance  that  Mr. 
Couper's  had,  only  to  a  somewhat  less  extent.  My 
curiosity  was  aroused,  and  I  wondered  what  the  cause 
could  be  of  the  peculiar  eruption  I  noticed.  I  cut 
the  part  out  and,  on  examination,  I  found  that  what 
had  caused  the  eruption  and  appearance  was  a 
broken  rib.  In  every  way,  as  far  as  the  naked  eye 
could  determine,  the  appearances  were  exactly  the 
same  in  the  bullock  belonging  to  Mr.  Couper  and 
the  bullock  from  the  United  States.  The  sole  cause 
in  the  latter  case  was  a  bi'oken  rib. 

1809.  Then  is  it  one  of  your  contentions  that 
mischief  may  be  done  by  a  hasty  or  superficial 
examination  ? — Yes  ;  and  I  believe  that  in  the  case 
of  Mr.  Couper's  bullock  there  was  a  hasty  examination 
and  an  important  oversight;  I  think  that  those  who 
examined  the  carcases  with  a  view  to  giving  evidence 
in  the  case,  did  not  take  sufficient  care.  The  two 
carcases  were  seized  at  the  same  time,  one  a  bullock 
belonging  to  Mr.  Couper,  the  other  a  cow  belonging 
to  Mr.  Moore  ;  they  were  hung  in  the  same  room; 
the  same  knife  was  used  by  the  witnesses  for  cutting 
specimens  for  examination,  without  being  cleaned 
after  each  operation.  Both  carcases  were  liandled  by 
all  and  sundry  without  care,  notwithstanding  that  the 
cow  had,  undoubtedly,  tuberculosis,  and  that  there 
were  grave  doubts  as  to  the  ailment  of  the  bullock. 
We  hold  that  if  tuberculous  bacilli  were  found  on  the 
carcase  of  the  bulloclc,  it  was  carried  from  the  carcase 
of  the  cow. 

1810.  Y'^ou  know  that  it  is  quite  possible  to  convey 
the  tubercle  bacillus  from  one  animal  to  another  ? — 
Certainly. 

1811.  {Prof.  Brown.)  I  should  like  to  find  out, 
Mr.  Watsou,  what  sort  of  inspection  you,  as  a  practical 
man,  would  advise  with  regard  to  the  carcases  of 
animals  killed  out  of  doors;  for  cx;iuiple,  at  what 
point  would  you  say  that  you  would  have  the  carcase 
condemned  ;  if,  for  instance,  you  found  that  the  lungs 
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and  the  liver  were  very  much  diseased,  and  the  meat 
was  not  generally  in  an  emaciated  condition,  what 
would  you  do  in  regard  to  that  meat  ?— I  might, 
certainly,  be  disposed  to  yjass  it. 

1812.  Notwithstanding  the  fact  that  the  lungs  and 
the  liver  were  filled  with  tuberculous  deposit  ? — If  the 
flesh  showed  no  appearance  of  disease,  1  should  feel 
disposed  to  pass  it 

1B13.  Would  you  still  be  disposed  to  pass  it  if,  in 
addition,  you  found  that  the  pleura  and  the  peritoneum 
and  a  large  numbei-  of  the  glands  were  infected, 
although  the  meat  might,  nevertheless,  be  perfectly 
healthy  to  look  at  ? — I  do  not  think  that  the  meat 
would  be  healthy  in  appearance  if  the  animal  was 
infected  to  the  extent  you  describe. 

1814.  If  I  tell  you  that  I  am  asking  the  question 
from  the  result  of  my  own  observation,  and  that  I 
have  constantly  seen  animals  in  that  condition,  what 
would  you  say  then  'i! — No  such  instance  has  ever 
come  under  my  notice,  and  I  should  like  to  see  the 
animal  before  1  gave  an  opinion. 

1815.  Could  you  bring  yourself  to  eat  the  flesh  of 
an  animal  so  infected  ? — I  cannot  say. 

1816.  You  say  you  would  like  to  see  the  animal 
for  yourself  ? — Yes.  If  I  found  that  the  animal  was 
generally  infected  to  a  considerable  extent — not  only 
the  internal  oi'gans,  but  the  pleura  and  the  abdominal 
lining,  and  that  the  disease  was  spread  over  the  inner 
lining  of  the  body — I  should  probably  say  that  the 
meat  ought  not  to  be  allowed  to  go  into  consumption. 

1817.  Are  you  aware  that  tuberculous  meat  has 
been  constantly  passed  by  experts  ? — It  has  not  been 
passed  in  Glasgow  to  any  extent  since  Coupei's  case. 

1818.  In  the  case  of  a  carcase  without  the  internal 
organs,  you  do  not  know,  although  the  meat  may 
appear  lo  be  healthy,  whether  there  may  not  have 
been  tuberculous  deposits  in  other  parts  ?  —  No,  I 
should  not  be  able  to  say. 

1819.  You  say  that  you  do  not  think  that  what  a 
meat  inspector  would  call  excellent  meat  should  be 
slaughtered  and  condemned,  even  if  it  were  proved 
that  it  came  from  a  tuberculous  animal?  —  I  am  not 
aware  that  I  have  said  that. 

1820.  I  think  I  heard  you  say  it  in  answer  to  a 
question  from  the  President.  You  would  not  feel 
inclined  to  repeat  the  statement,  supposing  that  you 
did  make  it  ? — Will  you  kindly  repeat  the  question  ? 

1821.  I  understood  you,  in  reply  to  the  President, 
in  reference  to  the  inspection  of  meat  in  the  meat 
market,  to  say  that  if  the  mt  at  was  what  the  inspector 
would  call  excellent  meat,  even  although  you  knew  it 
had  come  from  a.  tuberculous  animal,  you  would  con- 
sider that  it  ought  to  be  passed  ?  —  Well,  if  I  saw  it 
myself,  and  was  of  opinion  that  it  was  excellent  meat, 
I  should  consider  it  fit  to  be  passed ;  but  the  in- 
spector's degree  of  excellence  and  mine  might  dift'er 
very  materially.  I  am  certainly  not  prepared  to  say 
that  I  would  accept  every  inspector's  opinion, 

1822.  Suppose  that  you  did  say  it  was  excellent 
meat,  and  that  it  ought  to  be  passed  by  the  inspector, 
would  you  feel  inclined  to  take  no  notice  of  the 
opinion  of  the  inspector  if  his  view  was  opposed  to 
yours?- — I  would  not  accept  the  opinion  of  every 
inspector  unless  I  knew  that  he  was  a  good  judge. 
Some  inspectors  know  nothing  about  the  quality  of 
meat  at  all. 

1823.  What  sort  of  inspectors  have  you  at  Glas- 
gow ? — Very  good.  I  would  take  the  opinion  of  the 
inspectors  in  the  Glasgow  market.     I  believe  that 


two  of   the  inspectors  there  are  about   the  most 
excellent  judges  of  meat  I  know. 

1824.  You  would  not  extend  that  statement  to  the 
inspectors  of  other  markets,  of  whom  you  know 
nothing?  —  No,  because  I  have  known  some  persons 
take  part  in  an  inspection  who  know  nothing  about 
meat  at  all. 

1825.  Does  not  that  fact,  from  your  point  of  view, 
make  the  whole  inspection  of  meat  a  very  difficult 
question  ? — Yes,  it  does. 

1826.  Then  is  it  your  opinion  that  the  pubHc  are 
not  sufficiently  protected  by  the  present  system  of 
inspection  ?  —  So  far  as  that  question  applies  to 
Glasgow,  I  think,  on  the  contrary,  that  the  public 
are  very  well  protected. 

1827.  But  take  the  whole  country  ? — Some  persons 
are  of  opinion  that  only  medical  officers  are  fit  to  be 
inspectors. 

1828.  That  is  not  your  opinion  ? — No,  my  opinion 
is  that  the  inspectors  should  be  those  who  know  good 
meal  when  they  see  it,  and  that  such  knowledge  can 
only  be  acquired  by  experience, 

1829.  You  say  that  you  have  no  evidence  to  give 
the  Commission  to  show  that  meat  from  a  tuberculous 
animal  either  is  or  is  not  injurious  to  public  health? 
— I  have  no  idea  at  all. 

1830.  Would  you,  in  consequence  of  that  defective 
knowledge,  consider  it  safe  to  allow  meat  to  be 
looked  upon  by  an  inspector  as  good  meat,  and  permit 
it  to  go  into  consumption  as  human  food,  until  you 
found  out  that  it  was  dangerous,  if  you  knew  that  it 
came  from  a  tuberculous  animal  ? — Yes,  I  would  if 
the  meat  had  a  healthy,  well  nourished  appearance. 

1831.  Why? — Because  we  have  no  evidence  that 
the  comnmnity  have  suflered  in  the  past. 

1832.  That  would  be  your  test? — Yes. 

1833.  That  as  long  as  there  is  no  distinct  evidence 
that  any  harm  is  done,  you  would  be  prepared  to  say 
that  the  meat  inspector,  knowing  nothing  of  the  con- 
dition of  the  animal  at  the  time  it  was  slaughtered, 
should  declare  that  the  meat  was  fit  for  human  food, 
and  allow  it  to  go  into  consumption  ? — Y"es,  if  the 
appearance  of  the  meat  justified  him  in  doing  so. 

1834.  You  said,  in  answer  to  the  President  just 
now,  that  the  animals  which  come  from  Canada  and 
the  United  States  are  inspected  in  Glasgow  ? — Yes. 

1835.  What  sort  of  inspection  do  they  undergo  ? — 
Animals  coming  frc.m  Canada  are  allowed  to  go  into 
the  country  alter  a  detention  of  12  hours.  Some  are 
slaughtered,  and  others  are  kept  for  feeding  purposes. 
The  system  of  inspection  is  similar  to  that  which 
applies  to  all  other  animals  sent  to  the  Glasgow 
market  and  slaughtered.  No  animal  should  be  allowed 
to  be  slaughtered  until  it  had  been  inspected,  and,  if 
condemned  for  disease,  compensation  should  be  paid. 

1836.  Are  you  aware  whether  the  same  system  of 
inspection  is  carried  out  all  over  the  country.-' — No, 
I  think  not. 

1837.  Are  the  animals  which  are  imported  from 
Canada  sent  generally  for  slaughter  or  are  they  mostly 
used  for  store  purposes  ? — Those  which  are  imported 
from  May  to  August  are  nearly  all  for  slaughter. 
After  August,  probably  one-third  will  be  slaughtered 
and  the  other  two-thirds  used  for  feeding  purposes. 

1838.  After  the  month  of  August?  —  Nearly  all 
those  landed  prior  to  August  are  for  slaughter  while 
most  of  those  landed  from  August  to  the  close  of  the 
season  are  for  feeding  purposes. 


The  witness  withdrew  from  the  table;  but  upon  an  intimation  fro7n  the  President,  was  allowed  to  remain 
in  the  room  while  the  other  witnesses  gave  their  evidence. 


Mr.  Mr.  Thomas  Myeks,  President  of  the  National  Confederation  of  Meat  Traders'  and  Butchers  Associations 
T.Myers  representing  affiUated  associations  from  Birmingham,  Bolton,  Bradford,  Coventry,  Doncaster,  Dubhn, 

"■^<i  Edinburgh,  Glasgow  (Wholesale  Butchers'  Society),  Halifax,  Hull,  Leeds,  Liverpool,  Manchester,  and 

r  J^^'  -,1.  Paisley ;  and  ,  ^     ,      ,  .       .  . 

r.  R.  Smith.  J  _      ^^^^^^^^^  ^^^^^^  Treasurer  of  the  National  Confederation  of  Meat  Traders'  and  Butchers  Associations, 

and  representative  of  the  Leeds  Local  Association,  were  called  in  and  examined  together. 
1839.  t  The  President.)  We  are  aware  that  you  are        1840.  Representing  the  important  towns  of  Leeds  and 
a  representative  gentleman  ?—{Mr.  Myers.)  Tam,         Liverpool,  as  far  as  the  meat  trade  is  concerned  .-'—Yes. 
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1841.  And  also  representing  the  general  national 
confederation  of  the  meat  traders  and  butchers  which 
has  been  brought  about  by  the  fact  that  an  extension 
has  been  given  to  the  regulations  under  the  Public 
Health  Act  as  regards  meat  which  is  considered  to  be 
injurious  to  health  ? — Yes. 

1842.  The  proceedings  of  the  public  authorities 
have  called  your  attention  to  very  important  matters, 
as  far  as  your  interests  are  concerned,  is  that  so  ? — 
Yes. 

1843.  You  are  probably  aware  that  the  particular 
object  of  the  Commission  is  to  inquire  what  effect  the 
use  of  milk  or  meat  derived  from  tuberculous  animals 
has  upon  the  health  of  those  human  beings  Avho 
consume  it? — Yes. 

1844.  Have  you  any  statement  or  opinion  to  give 
which  may  tend  to  illustrate  that  question  ? — I  may 
say  at  once  that  we  have  come  to  the  conclusion  that 
it  would  be  undesirable  on  our  part  to  enter  into  any 
scientific  explanation,  because  we  know  there  is  very 
much  difference  of  opinion  among  scientific  gentlemen, 
and  that  anything  we  could  say  upon  the  subject 
would  not  only  be  unbefitting  on  our  ])art,  but  would 
not  be  calculated  to  throw  very  much  light  upon  it. 
We  can,  howevei-,  go  as  far  as  this  :  that  as  long  as 
we  have  been  acquainted  with  this  tuberculosis 
business,  and  we  have  known  it  from  time  immemorial, 
we  have  never  been  able  to  trace  any  injurious  "effect 
from  the  use  of  meat.  We.  believe  that  milk  is  a 
much  surer  way  of  tracing  the  effect  if  there  is  any- 
thing injurious  to  the  health  of  a  human  being,  and 
for  this  reason  that  milk  is  taken  in  the  condition  in 
which  it  is  received  ft-om  the  cow,  whereas  meat,  as  a 
rule,  is  not  eaten  until  after  it  has  been  cooked.  V\'e 
believe  that  in  certain  stages  of  this  particular  disease 
there  is  no  harm  whatever  in  eating  the  flesh  of  an 
animal  which  has  been  sufFeriug  from  tuberculosis. 

1845.  You  say  in  certain  stages  of  the  disease  ?— 
Yes,  I  mean  when  an  animal  is  suffering  from  tuber- 
culosis in  the  first  and  second  stages  of  the  disease. 

1846.  Do  you  think  it  is  difficult  to  prove  when 
tuberculosis  is  present  ?  What  are  the  facts  you 
allege  in  support  of  your  contention  that  tuberculosis 
is  nothing  new,  and  that  it  has  always  prevailed  ? — It 
is  my  belief  that  it  has  always  prevailed, 

1847.  Do  you  believe  that  there  is  more  of  it  now 
than  there  was  when  you  commenced  business  .J^— I 
should  rather  say  that  there  is  less  of  it  now  than 
formerly,  and  I  can  give  you  my  reason  for  saying  so. 
We  are  living  in  more  enlightened  times  now-a-days 
when  there  are  better  sanitary  arrangements,  improved 
ventilation,  and  more  cleanliness  in  the  cow-sheds,  and 
so  on.  The  want  of  these  improved  sanitary  arrange- 
ments in  former  times  had  an  injurious  tendency,  and 
was  an  element  of  danger.  The  animals  were  much 
too  closely  confined,  instead  of  being  housed  In  well 
ventilated  buildings  with  open  doors. 

1848.  Have  you  observed,  in  the  course  of  your 
business,  that  animals  have  been  brought  in  for 
slaughter  which  were  obviously  unfit  to  be  slaughtered 
for  human  food  ? — No,  I  cannot  say  that  I  have. 

1849.  Is  it  your  complaint  that  the  condemnation 
of  meat  has  taken  place,  not  from  the  actual  condition 
of  the  :aeat  when  exposed  for  sale  or  brought  in  for 
human  consumption,  but  from  an  exaggerated  impor- 
tance which  has  been  given  to  the  symptoms  of 
tubercles  in  the  carcase  ? — We  believe,  since  the 
medical  officers  have  had  so  much  power,  that  this  is 
a  thing  of  which  they  have  taken  much  more  notice 
than  was  formerly  the  case.  1  believe,  in  the  words 
of  Mr.  Chaplin,  the  right  hon.  gentleman  who  pre- 
sides over  the  Board  of  Agriculture,  that  the  disease 
has  been  very  much  exaggerated.  I  will  give  you  an 
example:  There  was  a  very  good  bullock  killed  in 
Leeds,  which  had  co.st  something  like  3;V.  It  not 
only  looked  to  be  good,  but  it  was  an  animal  that  had 
evidently  been  well  nourished.  Certainly,  it  showed 
slight  signs  of  this  tuberculosis.  But  the  medical  officer 
was  sent  for,  and  he  condemned  it  after  pieces  had  been 
cut  out  of  it  here,  there,  and  everywhere.  I  must  say 
that  he  was  perfectly  ignorant  as  to  where  the  parts 


were  taken  from.    We  did  our  best  to  find  out  every-  Mr. 
thing  for  him,  but  he  saw  that  we  were  inclined  to  Myer 
defend  the  owner  of  the  cai'case.    It  is  always  the 
rule  in  Leeds  to  get  one  medical  officer  to  corroborate    j  ^  i^'^ 

the  statement  of  another,  and  in  this  instance  the      '  _!  

decision  upon  the  case  had  to  be  postponed  until    15  Dec.  ] 

furthei'  evidence  could  be  called  in.    It  was  called  in,  

however,  and  in  the  end  the  carcase  was  destroyed. 
But  I  wish  to  shoiv  you  that  the  condemnation  of  the 
animal  was  a  mere  fad  of  ihe  inspecting  officers.  One 
half  of  the  animal  was  perfectly  fit  for  food,  and  the 
medical  officer  could  never  have  told  that  it  came  from 
an  animal  which  had  been  suffering  from  tuberculosis. 
He  admitted  that  what  was  shown  to  him  gave  no 
signs  of  disease ;  but,  nevertheless,  he  said  that  the 
whole  carcase  was  infected,  and  must  be  destroyed. 
He  even  went  so  far  as  to  destroy  the  hide.  I  think 
you  will  agree  r/itli  me  that,  as  the  hide  has  to  go 
through  the  tanning  process,  it  might  have  been  left 
for  the  owner  of  the  animal.  I  have  mentioned  this 
case  to  show  that  the  medical  officers  show  by  their 
action  that  they  allow  themselves  to  be  biased  in  their 
judgment. 

1850.  Can  you  tell  me  of  any  place,  Liverpool, 
Leeds,  or  anywhere  else,  where  the  greater  activity, 
and,  as  you  think,  the  unnecessary  activity,  of  the 
inspecting  officer  has  produced  such  a  result  as  that 
the  supply  of  home-bred  animals  for  slaughter  has 
been  diminished  ? — I  would  mention  Leeds  as  one 
place. 

1851.  In  Leeds  that  has  been  the  case.-" — Yes. 

1852.  Can  you  mention  any  place  which  has  been 
affected  by  the  decrease  in  the  number  of  home-bred 
animals  sent  into  the  market  in  which  the  deficiency 
has  been  filled  up  by  animals  imported  from  abroad  ? 
— I  know  that  that  is  so. 

1853.  Has  it  been  the  case  in  regard  to  sheep  also? 
— It  has  been  chiefly  so  in  regard  to  beasts. 

1854.  Is  it  part  of  your  contention  that,  so  far  as 
the  animals  which  come  from  abroad  are  concerned,  it 
is  impossible,  even  for  the  most  experienced  judge,  to 
say  that  the  carcases  imported  may  not  have  come  from 
live  animals  which,  at  the  time  they  were  slaughtered, 
were  infected  with  tuberculosis  ? — No,  I  do  not  mean 
that  at  all. 

1855.  I  understood  you  to  say  that  the  supply  of 
live  animals  brought  into  Glasgow  to  be  slaughtered 
has  diminished  ? — The  supply  in  Glasgow  ? 

1856.  That  the  supply  of  live  animals  has  di- 
minished in  consequence  of  a  more  close  inspection  ? 
— I  was  speaking  of  Leeds,  not  of  Glasgow. 

1857.  Then  tell  me  as  to  Leeds? — I  quite  under- 
stand the  question,  and  applying  it  to  Leeds,  I  should 
say  that  there  is  now  more  foreign  meat  brought  into 
Leeds  than  was  the  case  formerly. 

1858.  What  I  want  to  know  is  whether,  since  the 
home  supply  has  diminished,  the  foreign  supply  has 
increased  ? — Yes. 

1859.  Is  it  possible,  in  the  case  of  animals  imported 
from  abroad  in  the  carcase,  to  say  whether  or.  not  they 
were  the  produce  of  animals  infected  with  tubercu- 
losis ? — All  I  can  say  is  that  we  have  seen  many 
animals  brought  in  which  we  should  be  prepared  to 
say  had  had  the  disease. 

1860.  Have  they  been  condemned  by  the  inspector? 
— No,  they  have  not  been  condemned.  Very  probably 
the  inspector  did  not  see  them. 

1861.  How  was  that  ? — The  attention  of  the  in- 
spector was  chiefly  drawn  to  the  animals  which  we 
are  killing.  I  think  I  may  fairly  and  truthfully  say 
that  1  have  hardly  ever  seen  any  inspection  of  the 
carcases  of  meat  which  have  been  brought  into  the 
town  of  Leeds. 

1862.  Whether  from  abroad  or  elsewhere  ? — Exactly 
eo;  it  is  only  the  live  animals,  and  not  the  carcases, 
that  are  inspected. 

1863.  Is  it  not  the  case,  or,  rather,  is  it  your  own 
view,  that  if  the  carcase  which  is  intended  for  con- 
sumption appears  to  be  wholesome  and  healthy  you 
need  not  inquire  too  closely  what  the  condition  was  of 
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the  lungs  and  oflal  which  have  been  thrown  away  ? — 
Unfortunately,  they  are  never  sent. 

1864.  But  is  it  not  part  of  your  contention  that  if 
the  carcase,  after  it  has  been  cut  up  into  joints, 
appears  to  be  healthy  and  good,  it  is  not  necessary  to 
inquire  into  the  condition  of  the  animal  when  alive  ? 
— I  should  say  so. 

1865.  In  the  case  of  advanced  tuberculosis,  is  the 
condition  of  the  animal  itself  in  its  lifetime  sufficient 
evidence  that  it  ought  not  to  be  sold  for  human  food  ? 
—Yes. 

1866.  But  Avhat  would  you  say  if  the  animal  ap- 
peared to  be  healthy  and  well  nourished,  and  fit  for 
food ;  would  you  say  that  it  was  sufficiently  whole- 
some to  go  into  consumption  ?- --Certainly. 

1867.  And  you  do  not  think  that  the  public  health 
would  sulFer  to  any  extent  in  consequence  ?— No. 

1868.  I  presume  you  are  aware  that  modern  science 
has  made  it  pretty  clear  that  tuberculosis  in  animals 
is  very  much  the  same  disease  as  consumption  in 
mankind  ? — Yes. 

1869.  But  you  are  not  prepared  to  admit,  in  fact, 
you  do  not  believe,  that  consumption  in  mankind  has 
been  provoked  or  greatly  increased  by  eating  meat 
and  drinking  milk  from  tuberculous  animals  ? — Only 

1  do  not  think  it  has  come  from 
of  meat  at  all.    I  think  that,  personally,  I 
represent  a  fair  specimen  of  a  person  who  has  not 
sustained  much  harm  from  eating  meat. 

1870.  Nevertheless  you  think  there  ought  to  be  a 
rigorous  inspection  of  animals  intended  for  human  food 
in  the  slaughter-house  in  which  they  are  slaughtered, 
and  of  the  dairies  where  the  milk  is  collected  and 
distributed  ? — We  have  always  advocated  that  such 
inspection  should  take  place  ;  we  have  always  moved 
in  that  direction.  As  a  matter  of  fact,  in  Leeds,  where 
I  come  from,  the  corporation,  after  many  struggles  on 
our  part,  have  appointed  several  of  us  as  jurymen. 

1871.  Would  you,  as  a  practical  man,  go  as  far  as 
to  say  that  the  appearance  of  an  animal  when  sent  up 
for  slaughter,  if  you  cannot  find  indications  cleai'ly 
pjointing'to  whether  it  is  fit  for  consumption  or  not, 
should  be  sufficient  to  justify  its  sale  as  food  ^"-^111 
the  case  of  an  animal  infected  with  tuberculosis,  if  it 
was  in  what  we  call  the  third  stage,  it  would  so  show 
itself  that  we  should  be  able  to  tell  at  once  that  it  was 
suffering  from  disease. 

1 872. "  Is  it  within  your  experience  that  animals 
suiiering  from  the  third  stage  of  the  disease  are  fre- 
quently brought  into  the  market  and  purchased  for 
consumption  ?— I  never  knew  that  to  be  the  case  in 
Leeds. 

1873.  Such  animals  would  be  rejected  ? — Yes,  most 
certainly. 

1874.  Even  by  poor  people  who  cannot  afford  to 
give  the  best  prices  ? — They  would,  and  we  should 
uphold  them  in  doing  so.  There  would  be  no  attempt, 
however,  to  expose  such  meat  for  sale. 

1875.  (Professor  Broum.)  May  I  ask  you  if  you  are 
thoroughly  acquainted  with  the  system  of  meat  in- 


1876.  Are  you  aware  of  the  existence  of  any  test 
that  would  enable  you  to  say  by  looking  at  the  meat 
of  an  animal  exposed  in  the  meat  market,  and  know- 
ing nothing  of  the  history  of  the  animal  when  alive, 
have  you  any  test  that  would  enable  you  to  say  that 
the  meat  obviously  came  from  a  tuberculous  animal, 
and  not  from  one  which  had  been  suffering  from 
pleuro-pneumonia  ?— Notwithstanding  our  lengthened 
experience  we  have  no  scientific  test  that  would  enable 
us  to  say  whether  the  meat  was  good  or  bad. 

1877.  That  I  am  aware  of,  but  would  you  be  able 
to  say  at  once  if  it  was  bad  meat ;  that  it  was  bad  in 
consequence  of  having  come  from  a  tuberculous  animal  ? 

 We  could  not,  apart  from  certain  things  attached  to 

it ;  we  could  not  tell  by  the  flesh  alone. 

1878.  I  am  speaking  of  a  case  where  there  was  no 
trace  of  actual  tuberculous  deposits.  Could  you  say 
that  it  was  bad  and  had  come  from  an  animal  suffering 
from  tuberculosis,  looking  merely  at  the  meat  ? 
Would  there  be  anything  in  the  meat  itself  to  show 
that  it  was  undoubtedly  meat  from  a  diseased  animal, 
and  would  you  be  able  to  say  from  what  disease  the 
animal  had  suffered?— There  might  be  one  thing  that  - 
would  be  a  guide,  but  I  think  it  would  be  very  slight 
and  very  unreliable. 

1879.  What  is  it  ? — It  is  my  belief  that  if  an  animal 
in  apparently  a  good  condition  has  been  suffering 
from  a  severe  infection  of  tuberculosis,  the  flesh  would 
be  a  little  more  glossy  than  usual,  or  something  of  that 
sort.  But  I  should  not  like  to  express  any  decided 
opinion  in  the  matter. 

1880.  If  you  were  examined  on  oath  you  would  not 
like  to  say  positively  that  the  meat  was  taken  from  a 
tuberculous  animal  ?— Certainly  not. 

1881.  {Chairman.)  May  I  ask  you,  Mr.  Smith, 
whether  you  concur  in  the  evidence  which  has  been 
given  by  Mr.  Myers  ? — {Mr.  Smith.)    Quite  so. 

1882.  Is  there  anything  he  has  omitted  that  you 
would  like  to  supplement  ? — There  is  only  one  thing. 
I  have  been  a  purveyor  of  meat  in  the  course  of  my 
time  for  Jews.  The  Jews  are  a  people  who  are  very 
particular  as  to  the  character  of  the  meat  they  eat ; 
but  I  can  testify  that,  notwithstanding  the  care  they 
exercise,  they  have  had  an  equal  share  of  consump- 
tion with  other  people.  I  have  long  been  perfectly  con- 
vinced that  the  interior  organs  of  an  animal  may  have 
tubercle  in  them  without  the  disease  reaching  the 
nieat  intended  for  consumption  as  food. 

1883.  As  far  as  you  are  aware,  have  your  cus- 
tomers who  were  Jews  been  more  particularly  free 
from  consumption  than  other  people,  or  do  they  take 
their  chance  along  with  other  people  ? — They  have 
had  to  take  their  chance  along  with  other  people. 

1884.  You  have  not  observed  that  they  have  been 
especially  healthy  in  this  respect? — I  do  not  think 
that  the  Jews  are  more  particularly  healthy  than 
Christians. 

1885.  Is  that  your  opinion  also,  Mr.  Myers?— 
{Mr.  31yers.)  It  has  been  said  that  Jews  are 
practically  flee  from  this  complaint.  I  have  had  some 
experience  in  the  matter  and  I  know  that  it  is  not 
the  fact. 


spection  ? —  Yes 

The  loitnesscn  withdrew  from  the  table,  hut  remained  in  the  room  during  the  rest  of  the  evidence 


jr.  Mr.  Edward  Lister,  Mr,  Wm.  Henhy  Hill,  repn 

^  £-^'fgj.  and  examined,  and 

■Mr.  ' 

W.  II.  Hill,  1,S86.  (  Chairman.)  You  are  both  gentlemen  from 
Sheffield,  J  think  ?— (Jir.  Lister.)  Yes. 

Wr,  T.  Mijers.  i^^'] _  Have  you  had  practical  experience  in  the 
butchers'  or  fleshers'  trade  ? — Yes. 

1888.  Both  of  you  ?— Yes. 

1889.  But  you  represent,  I  suppose,  besides  your- 
selves and  your  own  opinions  some  association  or 
trade  interests  in  Sheffield?  —  Yes,  the  Sheffield 
Association  of  Butchers,  who  are  more  than  200  strong. 

1890.  Your  association  does  not  go  beyond  the 
town  of  Sheffield  ? — No. 


enting  the  Sheffield  Butchers'  Association,  called  iu 
[r.  Thomas  Mvers. 

1891.  Has  anything  occurred  iu  Sheffield  or  in  the 
carrying  out  of  the  Public  Health  Act  which  has 
caused  your  trade  to  associate  themselves  together 
with  a  view  to  the  representation  of  any  interests  ? — 
Yes,  the  taking  away  of  1 1  carcases  of  beasts  which 
have  been  touched  with  tuberculosis. 

1892.  Do  you  contend  that  that  has  been  im- 
properly done  ? — What  we  contend  is  that  when,  as 
butchers,  we  go  to  market  and  buy  a  beast,  it  is  im- 
possible to  detect  tuberculosis  in  any  beast  in  the 
early  stages. 
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1893.  In  its  early  stages  ? — Yes,  when  the  animal 
is  alive. 

1894.  You  do  not  say  in  any  stage,  only  in  the 
earlier  stages  ? — Yes,  in  its  earlier  stages  we  say  that 
it  is  impossible  to  detect  the  disease  in  a  living 
animal,  and  our  complaint  is  that  when  we  have 
bought  a  beast  which  is  afterwards  condemned, 
because  it  has  been  suffering  from  tuberculosis,  we 
have  no  remedy  if  it  is  taken  av/ay  and  destroyed. 
We  are  unable  to  recover  payment  and  are  con- 
sequently out  of  pocket.  {Mr.  Hill.)  Allow  me  to  put 
in  a  return  from  our  medical  officer,  v/hich  shows  the 
number  of  beasts  which  have  been  condemned  during 
the  last  12  months.    {Return  handed  in.) 

"  Shefl&eld  Sanitary  Authority, 

"  Health  Office,  North  Church  Street, 
"  Dear  Sie,  "  Sheffield,  June  3,  1890. 

"In  the  year  from  1st  June,  1889,  to  May  31st, 
1890,  inclusive,  56  carcaees  have  been  condemned  by 
the  Health  Department  and  destroyed  as  unfit  for  food, 
by  reason  of  their  being  affected  with  tuberculosis. 
Of  these  56,  one  was  a  joig,  and  the  rest  of  the  bovine 
species. 

"  Tours  faithfully, 
"  Mr.  Geo.  A.  Woodcock,         Theodorf,  Thomson. 
"  276,  Pitsmoor  Road." 

1895.  When  you  say  that  in  the  earlier  stages  it  is 
impossible  to  detect  tuberculosis  in  a  living  animal,  do 
you  say  that  the  meat  of  an  animal  in  that  condition 
has  been  condemned  by  the  inspector  ? — {Mr.  Lister.) 
Yes,  we  do. 

1896.  And  you  say  that  it  ought  not  to  have  been 
condemned  ? — Yes,  we  think  that  in  its  earlier  stages 
it  is  not  condemnable. 

1897.  That  although  there  may  be  some  trace  of 
tubercle  in  the  animal,  if  it  were  well  inside  and  vi'ere 
fit  for  slaughter,  prima  facie  it  ought  to  be  fit  for 
human  food  ? — Yes. 

1898.  You  do  not  say  that  all  meat  with  tuber- 
culosis in  it  ought  to  be  consumed  by  mankind  ? 
—No. 

1899.  But  you  say  that  a  tuberculous  animal  may 
produce  meat  which  is  not  to  be  distinguished  from 
wholesome  meat.'' — Yes,  you  cannot  distinguish  be- 
tween the  two.  If  you  take  the  internal  organs 
affected  away,  you  cannot  distinguish  it  from  the  meat 
of  any  other  beast. 

1900.  A  butcher,  of  course,  must  take  his  ch.ance 
like  any  other  trader.  He  purchases  that  which  he 
thinks  is  sufficient  for  his  purpose  ? — Yes. 

1901.  If  he  purchased  what  was  obviously  diseased 
you  would  not  contend  that  he  should  not  suffer  for 
it  ? — {Mr.  Hill.)  Allow  me  to  explain.  In  most 
markets  there  are  veterinary  inspectors  who  inspect  the 
live  cattle  shown  for  sale,  and  wliose  duty  it  is  to 
condemn  it  when  they  find  it  infected  ;  but  so  far  as 
the  disease  in  its  earlier  stages  is  concerned,  it  is  im- 
possible for  the  veterinary  inspector  or  the  butcher 
who  has  purchased  the  animal  to  detect  the  existence 
of  tuberculosis.  He  does  not  know  that  it  is  diseased 
until  ajfter  it  is  slaughtered. 

1902.  Is  it  not  possible  for  certain  butchers  to  be 
found  who  woiild  buy  diseased  animals  and  sell  the' 
meat  from  them  at  less  than  the  value  of  good  meat  ? 
— Well,  there  are  always  dishonest  men  in  every 
trade  ;  but  speaking  as  far  as  tuberculosis  is  concerned 
in  its  earlier  stages,  our  contention  is  that  it  is  im- 
possible to  detect  it  in  the  earlier  stages  when  the 
animal  was  alive  and  the  butcher  was  induced  to 
purchase  it. 

1903.  That  is  not  always  the  case,  I  presume  ? — 
Yes,  it  is  so  in  every  case. 

1904.  Only  in  the  early  stages  ?  --  {Mr.  Lister.) 
Yes,  in  the  early  stages. 

1905.  The  disease,  then,  passes  into  a  stage  when  it 
is  obviously  easy  to  detect  disease  ? — Yes. 

1906.  You  would  not  suggest  that  animals  of  that 
sort  should  either  be  purchased  or  consumed,  or  that 
the  purchasers  should  l)e  compensated  if  tbe  animals 
are  condemned  ? — Oh,  no, 


1907.  You  say,  then,  that  if  a  butcher  buys  a      ^  Zi^fer 
healthy  well-nourished  animal  in  the  market,  such  as  " 
appears  to  be  fit  for  human  food,  he  ought  not  to  be    \y.  H,  Hill, 
the  loser  if  tubercle  be  found  to  exist  in  the  animal  nnd 
subsequently  ? — Yes,  that  is  so.  Mr.  T.  Mijer.i 

1908.  But  if  it  is  badly  diseased  it  should  be  con-  _^ 
demned?— (i»fr. //«7/.)  Yes,  and  be  destroyed  for  the    ^5  Dec,  laoo, 
benefit  of  the  community. 

1909.  What  is  the  condition  of  the  lungs  and  other 
organs  in  an  advanced  stage  of  tuberculosis  ? — They 
are  in  a  shocking  condition. 

1910.  That  is  not  the  kind  of  meat  you  would 
complain  of  as  having  been  improperly  contlemned  ? 
—No. 

1911.  You  do  not  object  to  such  meat  being  con- 
demned 7 — No  ;  but  at  the  same  time,  an  animal  may 
have  tuberculosis  badly  in  the  lungs  and  other 
Internal  organs  without  the  flesh  being  at  all  affected. 

1912.  Are  you  prepared  to  say  that  the  condemna- 
tion of  meat  has  been  a  condemnation  of  meat  which 
no  butcher  would  say  was  otherwise  than  wholesome  ? 
— What  I  am  prepared  to  say  is,  that  I  have  seen  a 
number  of  carcases  condemned  which  I  considered  to 
be  wholesome. 

1913.  Yet  they  were  condemned  by  the  inspector  ? 
— Yes,  they  were  condemned  by  the  inspector. 

1914.  Not  from  the  condition  of  the  pieces  of  meat 
themselves,  which  obviously  showed  that  they  were 
unfit  for  human  food  ? — No. 

1915.  But  from  the  condition  of  the  lungs  or 
pleura,  which  had  been  already  cut  away  ? — -I  may 
say  that  the  medical  officer  and  inspectors  in  !;heffield 
go  to  a  far  greater  length  than  those  in  any  other 
town. 

1916.  What  is  the  reason  ? — Because,  after  the  trial 
in  Glasgow,  which  first  directed  attention  to  the  sub- 
ject, our  medical  officer  laid  down  the  dictum  that  if 
you  found  a  single  tubercle  in  a  carcase  or  in  any 
portion  of  a  carcase,  the  whole  should  be  condemned 
as  unfit  for  human  food. 

1917.  What  have  you  to  say  on  the  subject  of  your 
contention  that  in  the  case  of  healthy  meat,  even  if 
tubercles  are  found  in  the  lungs,  such  meat  may  be 
eaten  without  danger  ? — I  have  this  to  say,  my  lord, 
speaking  for  myself,  that  I  have  seen  a  number  of 
carcases  which  have  been  infected  in  the  internal 
organs,  and  yet  there  have  been  no  signs  of  tubercu- 
losis in  the  flesh.  For  instance,  you  may  find  tubercles 
in  the  wind-pipe,  in  tiie  lungs,  on  the  pleura,  and 
on  the  diaphragm,  but  you  will  not  find  them  in 
the  kidneys  or  the  kernels,  as  the  lym})hatic  glands 
are  called,  in  the  neck  or  in  the  hind  quarter. 

1918.  And  you  say  that  the  meat  in  such  a  case 
may  be  eaten  with  impunity,  without  any  necessity 
for  impounding  it  ? — I  think  so. 

1919.  Plave  you  any  argument  in  support  of  that 
view  ? — Simply  this,  that  I  never  heard  of  a  case  in 
which  it  was  shown  that  it  could  not  be  eaten  with 
impunity. 

1920.  You  are  aware  that  scientific  investigators 
have  recently  proved  that  tuberculosis  in  aniiMals  is 
identical  with  consumption  in  mankind  ? — I  am  aw'are 
that  it  is  said  so,  but,  on  the  other  hand,  I  am  also 
aware  that  experiments  have  been  made  which  have 
demonstrated  that  it  can  be  conveyed  by  inoculation 
from  animal  to  animal,  and  that  the  results  are  not 
altogether  the  same  in  the  case  of  animals  as  in 
mankind. 

1921.  Let  me  take  your  ovpn  town  for  example — 
Sheffield ;  is  there  a  great  deal  of  consumption  in 
Sheffield  ? — Not  as  much,  I  believe,  generally,  as  in 
some  other  towns  ;  it  is  a  healthy  place. 

1922.  As  far  as  you  know,  Sheffield  is  a  healthy 
place — Yes. 

1923.  Has  there  been  no  increase  of  consumption 
of  late  years  there  ? — Speaking  generally,  I  should  say 
there  has  not. 

1924.  On  the  othe)-  hand,  can  you  say  \vhether 
there  has  been  an  increased  number  of  tuberculous 
animals  taken  to  the  market  in  Sheffield,  com])ared 
■with  what  was  tl;e  case  in  former  times  ? — I  should 
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Mr.         say  that,  speaking  of  recent  years,  the  number  has 
E.  Lister,     been  less. 

W  ^Hill  ^^'^        g''*'^**^''  rigour  now  exercised  in  the 

and  '  '  inspection  of  the  markets  precluded  an  increase  ? — 
l-Tr.  T.  Myers.  (Mr.  Lister.)  The  fact  is  that,  although  they  do  not 

  find  their  way  into  Sheffield,  they  are  sent  to  other 

15  Deo.  1890.    towns  where  the  inspection  is  not  as  severe. 

1926.  Is  that  a  matter  of  complaint  in  the  interests 
of  Sheffield  ? — No,  I  do  not  think  it  is  a  matter  of 
complaint.  (Mr.  Hill.)  There  is  one  thing  I  desire  to 
point  out.  Both  my  colleague  and  myself  have 
noticed  that  the  bulk  of  cases  of  tuberculosis  has  been 
in  cows,  and  not  in  bullocks.  Many  of  them  have 
been  milking  cows  or  dairy  cows  which  have  been 
ffittened  for  sale,  but,  in  consequence  of  the  rigid 
manner  in  which  the  inspection  now  takes  place  in 
1  Sheffield,  no  butcher  has  offered  to  buy  these  cows. 

I  That  may  be  one  reason  Avhy  the  number  of  tuber- 

I  culous  animals  sent  to  the  market  has  decreased  ;  but 

I  since  this  Commission  has  been  sitting,  our  medical 

I  officers  and  inspector  have  relaxed  their  rigour,  and  I 

I  have  only  heard  of  a  very  few  eases  in  which  animals 

I  have  been  condemned,  except  cases  iu  which  they 

I  have  been  very  justly  condemned.    The  inspection  is 

I  nothing  near  as  rigorous  as  it  was  12  months  ago. 

I  1927.  Is  it  not  the  object  and  intention  of  the 

I  Public  Health  Act  to  remove  from  the  public  the  risk 

I  of  consuming  unwholesome  meat  ? — Yes. 

'  1928.  Is  it  your  view  that  that  provision,  which  is 

a  very  reissonable  one  in  itself,  has  been  carried  too 
far,  and  has,  in  reality,  injured  the  trade  by  con- 
demning meat  apparently  healthy,  but  which  is  now 
considered  by  a  scientific  inspector  to  be  injurious  to 
health? — -(Mr.  Lister.)  That  is  the  complaint  which 
we  make,  because,  undoubtedly,  the  butchers  have 
been  made  to  suffer  personally.  We  think  that  if  the 
Government  requires  a  beast  to  be  condemned  which 
is  apparently  healthy,  and  which  it  was  impossible  for 
the  butcher,  at  the  time  he  purchased  it,  to  know 
was  suffering  from  tuberculosis,  it  ought,  at  the  same 
time,  to  provide  compensation. 

1929.  I  am  quite  aware  of  that,  and  might  be 
prepared  to  agree  with  you,  to  a  reasonable  extent,  but 
the  question  of  compensation  is  not  the  question  with 
which  we  have  to  deal.  Is  there  anything  you  can 
adduce,  in  support  of  your  contention,  that  a  great 
deal  of  meat  that  has  tuberculosis  in  the  lungs  may, 
nevertheless,  be  fit  for  consumption  ?—(Mr.  Hill.) 
I  have  a  report  here  from  Dr.  G.  Newton  Pitt,  one  of 
the  physicians  in  Guy's  Hospital.  We  sent  up  to 
Dr.  Pitt  a  piece  of  meat  which  was  taken,  by  the 
permission  of  the  inspector,  from  a  beast  which  was 
l)adly  diseased,  as  far  as  the  internal  organs  were 
concerned.  It  was  a  piece  of  the  mid  rib,  with 
tubercles  attached,  and  we  asked  him  to  examine  them 
microscopically  and  otherwise.  He  sent  us  his  report, 
with  a  full  description  of  his  experiments  ;  and  it 
appeared  that  be  could  find  no  trace  of  any  bacilli  in 
the  flesh.    There  were  no  tubercles  whatever  to  be 

\  found  in  the  flesh,  and  Dr.  Pitt  stated  it  as  his  opinion 

that'the  meat  was  perfectly  fit  for  food. 

1930.  Do  you  know  whether  the  gentlemen  who 
compose  your  association  reject  cows  that  are  offered 
for  slaughter  if  they  are  animals  that  are  evidently 
wasting  away  from  the  effects  of  tuberculosis  ? — 
Certaiul)''. 

1931.  If  they  do  purchase  them,  would  they  not  do 
their  best  to  remove  from  the  public  eye  any  trace 
that  would  show  a  risk  of  the  danger  that  would  be 

■  incurred  in  making  use  of  the  animal  as  food?  Do 

vou  think  they  do  that  ? — Probably  they  might ;  but 
t  think  that,  as  a  ritle,  they  would  not  dress  such  an 
animal  for  food.    They  would  know  that  it  was  unfit 
■  for  food. 

1932.  Would  not  any  experienced  butcher,  in  a 
!    .               good  way  of  business,  select  animals  that,  in  his 

judgment,  were  altogether  free  from  disease  ? — Yes, 
certainly. 

1933.  And  in  which  the  flesh  was  apparently  fit  for 
human  food  ? — Yes. 


1934.  Do  you  think  that  if  the  meat  of  an  animal 
infected  with  tuberculosis,  but  which  Avas  apparently 
healthy,  has  l)een  used  for  human  food  in  Sheffield  of 
late  years,  such  meat  may  have  been  productive  of  the 
disease  of  consumption  ?-  -I  think  not. 

1935.  You  think  that  if  it  had  been  the  case  some 
proof  of  the  fact  would  have  been  ascertained  by  this 
time  ? — Yes. 

1936.  Is  it  your  opinion  that  the  case  against  this 
meat  is  a  case  of  suspicion  only  ? — Yes. 

1937.  Are  you  aware  whether  there  has  been  any 
attempt  to  prove  that  the  meat  has  been  improperly 
condemned  — Yes ;  and  I  am  aware  that  much  surprise 
has  been  expressed,  and  that  there  has  been  some 
controversy. 

1938.  Do  you  not  think  that  if  it  could  have  been 
proved  that  the  consumption  of  meat  of  this  kind  was 
injurious  to  health,  the  fact  would  have  been  clearly 
proved  by  this  time  ? — One  would  think  so, 

1939.  Is  that  your  opinion  also,  Mr.  Lister  ? — 
(Mr.  Lister.)  I  may  say  that  I  have  been  a  butcher 
for  40  years,  and  I  have  killed  a  good  many  animals 
myself,  in  addition  to  those  wliieh  have  been  killed  by 
my  men.  I  am  both  a  wholesale  and  a  retidl  butcher. 
I  haA-e  had,  during  that  lengthened  period,  many  of 
these  beasts  which  have  had  a  touch  of  tuberculosis, 
but  I  never  heard  of  anyone  having  suffered  from 
eating  the  meat  which  came  from  them.  If  we  have 
a  bad  liver,  Ave  throw  it  away.  If  the  lungs  are  in- 
fected, we  take  them  out  and  throw  them  away.  I 
have  neA'^er  sold  anything  that  was  in  the  least  degree 
infected  Avith  disease,  whether  tubercitlosis  or  anything 
else.  I  take  it  that  animals  with  good  points  are  as 
liable  to  be  attacked  Avith  this  disease  as  animals  with 
poor  points.  What  we  say  is,  that  when  the  disease 
is  merely  local,  and  the  infected  parts  are  taken  away, 
there  is  nothing  injurious  in  the  good  meat  which 
remains. 

1940.  I  quite  understand  that  that  is  your  con- 
tention as  regards  tuberculosis  in  its  earlier  stages  ? — 
Yes,  it  is  so. 

1941.  If  the  tuberculous  disease  proceeds  further, 
and  comes  to  its  final  stages,  the  meat  is  obviously 
infected,  and  is  unfit  for  human  food  ? — Yes,  in  that 
case  it  is  unfit  for  food. 

1942.  That  can  be  clearly  ascertained  and  seen  by 
any  skilled  butcher  ? — Yes,  he  would  see  Avhat  was  the 
matter,  if  the  disease  had  reached  an  aggravated  form, 
and  he  would  send  at  once  for  the  inspectors. 

1943.  In  that  case  the"  meat  would  be  bad  from  its 
general  appearance  or  from  the  presence  of  tubercle 
in  the  flesh  — I  never  saw  tubercle  in  the  flesh. 

1944.  Then  what  v/ould  the  appearance  of  an 
animal,  such  as  you  have  described,  present? — It 
Avould  be  shrunk  down,  and  badly  diseased  in  the  in- 
ternal organs.  It  would  only  do  for  what  we  call 
a  "  sci-ew." 

1945.  What  do  you  mt;an  by  that?— There  are 
butchers  who  sell  bad  inferior  meat,  after  the  same 
has  passed  the  inspector,  which  goes  by  that  name. 

1 946.  What  Avould  be  the  condition  of  the  flesh  ? — 
( Mr.  Hill)  The  tissues  would  be  flabby  and  watery. 

1947.  No  butcher  in  his  senses  would  purchase 
and  slaughter  an  animal  in  that  state  ? — No  man  of 
experience  would ;  he  would  certainly  not  do  so  of  his 
own  choice. 

1948.  If  he  found  that  he  had  slaughtered  such  an 
animal,  Avould  he  not  at  once  withdraw  it  from  con- 
sumption ? — Yes,  he  would  do  so  in  his  own  interest. 

1949_50.  And  he  ought  not  to  complain  if  the  in- 
spector stepped  in  and  condemned  it  ? — -Certainly  not. 
( 3Ir.  Lister.)  Perhaps  I  may  be  allowed  to  explain  what 
I  have  found  to  be  the  case  in  regard  to  a  milking 
beast,  when  a  dairy  cow  has  this  disease  the  tubercle 
invariably  attaches  itself  to  the  udder  through  which 
the  milk  passes.  I  think  that  a  very  great  deal  of 
disease  springs  from  our  dairies,  which  are  distributed 
up  .and  down  our  towns,  and  which  contain  cows 
suffering  from  tuberculosis  which  the  inspector  cannot 
get  at.  The  milk  from  iliese  cows  is  sold  for  con- 
sumption all  through  the  town.    The  cow-sheds  are 
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ill-arranged  and  hadly  ventilated  places.  The  animals 
inhale  each  others'  breath  over  and  over  again  in  the 
most  unhealthy  Ijuildings,  and  disease  is  conveyed 
from  one  to  another.  To  a  very  great  extent,  in  my 
opinion,  it  iss  in  these  dairies,  among  the  milch  cows, 
that  tuberculosis  has  its  seat. 

19.51.  Is  there  no  inspection  of  the  dairies  7 — Not 
in  our  town. 

1952.  Is  there  not  such  a  thing  as  the  Dairies  Act  ? 
— We  have  it  in  Sheffield,  but  I  believe  it  is  not  in 
the  power  of  the  authorities  to  inspect  the  dairies  and 
impose  regulations. 

1953.  If  the  powers  under  the  A.ct  are  imperfect, 
you  would  not  object  to  hear  that  they  were  made 
more  stringent  ? — I  think  they  ought  to  be  made  more 
stringent. 

1954.  {Dr.  Payne.')  I  think  1  understood  you  to 
say  that  tubercular  disease  is  more  common  in  cows 
than  it  is  in  bullocks  ? — Yes,  and  it  is  more  common 
in  aged  cows  than  it  is  in  young  ones. 

1955.  Do  you  kill  much  cow  beef  in  your  town  ? — 
A  good  deal,  but  I  cannot  say  what  proportion. 

1956.  At  any  rate  there  is  not  so  much  cow  beef  as 
ox  beef  ? — No,  but  the  number  of  cattle  killed  in 
Sheffield  during  the  last  year  or  two  has  considerably 
decreased. 

1957-  Owing  to  the  more  rigorous  inspection  ? — 
{Mr.  Hill.)  I'artly  on  account  of  the  more  rigorous 
inspection,  and  partly  on  account  of  the  American 
cattle,  Aviiich  are  imported  in  large  quantities. 

1958.  The  proportion  of  cows  killed  is  a  good  deal 
less  than  that  of  oxen  ? — Yes,  a  good  deal  less. 

1959.  Wliat  kind  of  cows  are  fattened  for  slaughter  ? 
Are  the)  cows  which  have  ceased  giving  milk  or  cows 
that  do  not  give  enough  milk  7 — Generally  cows  that 
have  ceased  to  give  milk,  cows  that  have  ceased  bearing 
calves. 

1960.  Are  the  cows  killed  a  good  deal  older  than 
the  oxen  on  the  average  ? — Yes,  on  the  average. 

1961.  What  is  the  limit  of  age  at  whicli  you  kill 
oxen  ? — There  is  no  limit  as  to  oxen,  but  the  bulk  of 
them  will  probably  run  from  18  months  to  two  years 
of  age. 

1962.  They  fire  not  often  killed  over  two  years  of 
age  'f- — No  ;  perhaps  from  two  to  three  years.  The 
bulk  of  them,  however,  are  killed  when  from  18  months 
to  two  years  old. 

1963.  An  ox  is  seldom  killed  over  three  years  old  ? 
—No. 

1964'.  What  is  the  age  at  which  cows  are  killed  ? — 
I  cannot  say  ;  it  is  an  indefinite  i^eriod. 

1965.  How  old  may  they  be  allowed  to  run  to  ? — 
They  are  killed  of  every  age,  up  to  8  or  10  years  old. 

1966.  But  the  cattle  killed  generally  are  net  more 
than  from  two  to  three  years  old  ? — The  age  will  vary. 
For  instance,  if  a  person  has  a  heifer  which  bears 
calves  when  very  young  he  will  fatten  it  up  for  the 
market  when  it  gets  to  be  three  or  four  years  old. 

1967-  But  1  presume  it  is  only  very  seldom  that  a 
heifer  would  be  killed  at  the  age  of  three  years  ? — 
Yes,  plenty  of  them. 

1968.  There  are  a  good  many  killed  at  that  af^e  ?— 
Yes. 

1969.  When  cows  are  slaughtered  for  beef  do  you 
examine  the  udder  ? — Before  slaughter  or  after  ? 

1970.  After  slaughter  ? — Not  specially.  For  what 
purpose  ? 

1971.  We  have  been  told  by  a  gentleman  on  your 
right  that  the  tubercle  generally  affects  the  udder  of 
cows  ? — Yes,  and  fur  this  reason,  in  all  cases  or  nearly 
in  all  cases,  of  cows  sufEcring  from  disease  I  have 
carefully  examined  every  portion  of  the  udder  to 
ascertain,  if  possible,  where  the  tuberculosis  existed, 
and  in  every  case  I  have  found  it  in  the  udder 
and  in  the  teat.  I  may  say  that  in  the  case  of  the 
report  which  I  put  in  from  Dr.  Pitt,  the  case  of  a 
cow  which  had  been  milked  in  the  town  for  more 
than  two  years,  the  udder  was  in  a  very  bad  state  of 
tubercle. 

1972.  Have  you  often  seen  tuberculosis  in  calves  ? 
— No,  not  in  calves. 
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1973.  Not  at  all  or  very  rarely  ? — Only  very  rarely. 

1974.  Do  you  think  that  tuberculosis  is  more  J^f^^' 
common  in  the  older  cows  than  in  the  young  ones  ?—  pp  jj  jim 
Yes,  undoubtedly.  and 

1975.  {Proj.  Broum.)  One  of  your  complaints  in  Mr.  T.  Myers 
Sheffield  is,  and  it  is  a  tolerably  general  complaint, 
that  you  buy  animals  which  are  apparently  healthy, 
and  that  after  slaughtering  them  they  are  inspected, 
found  diseased,  and  condemned.  You  complain  of  that 
proceeding  on  the  part  of  the  local  authorities  ? — 
{Mr.  Lister.)  Yes. 

1976.  Is  there  no  .system  of  warranty  known  in  the 
trade  ? — None. 

1977.  It  is  not  at  all  like  dealing  in  horses? — Not 
at  all. 

1978.  I  should  like  to  know  if  there  is  any  special 
reason  for  that? — We  could  not  get  the  parties  who 
sell  the  beasts  to  give  us  a  warranty. 

1979.  Supposing  that  the  practice  became  universal 
and  it  was  determined  that  it  .should  be  so,  and  that 
all  buyers  should  insist  on  having  a  warranty,  do  you 
see  any  objection  to  such  a  system  ? — No,  I  do  not. 

1980.  I  merely  want  to  know  how  it  is  as  a  matter 
of  practice  ? — Nothing  of  the  kind  is  don.e  at  present. 

1981.  It  seems  to  me  that  it  would  be  one  way  of 
getting  rid  of  a  good  deal  of  difficulty.  Do  you 
happen  to  know  whether  the  trade  has  ever  thought 
of  the  subject  ? — Yes.  We  have  asked  for  a  warranty, 
but  the  sellers  have  always  refused  to  give  one  since 
this  question  of  tuberculosis  came  up. 

1982.  You  have  no  means  of  putting  pressure  upon 
the  sellers  ? — No. 

1983.  Could  not  you  do  so  if  you  cho&e,  through 
your  association  ? — I  think  not. 

1984.  Could  you  not  say  that  you  would  not  buy 
without  a  warranty  ? — It  is  a  free  market  and  if  we 
do  not  buy  the  animals  sent  there,  other  persons  will 
step  in  and  do  so. 

1985.  You  see  a  difficulty  in  the  matter  ?^ — I  feel 
per.guaded  that  we  could  not  enforce  such  a  system. 

1986.  Not  as  an  association  ? — No. 

1987.  Have  you  seen  many  tuberculous  animals? — 
Yes.  I  have  had  many  in  my  hands  during  my 
experience,  but  I  have  paid  more  especial  attention  to 
them  since  the  time  the  provisions  of  the  Public 
Health  Act  began  to  be  put  in  force. 

1988.  Is  there  anything  that  would  enable  you  to 
say  that  the  disease  when  you  see  it  is  tuberculosis 
or  not  the  effects  of  some  other  disease  ? — If  it  is 
tuberculosis  then  there  is  what  we  call  the  grapes  in 
the  parts  infected. 

1989.  But  taking  it  for  granteii,  and  only  looking 
for  it  in  the  flesh,  have  you  easily  detected  it  ? — No,  1 
never  found  tubercle  in  the  flesh. 

1990.  In  examining  the  flesh  of  an  animal  which 
had  the  disease  in  a  bad  degree,  and  the  meat  was 
obviously  bad,  you  would  condemn  it  ? — Yes. 

1991.  Would  you  know  that  the  flesh  was  taken 
from  an  animal  suffering  from  tuberculosis  or  from 
some  other  disease  ? — No. 

1992.  Would  you,  Mr.  Hill  ?— (J/r.  Hill.)  No,  I 
think  not.  You  spoke  just  now  of  a  warranty.  I 
should  like  to  explain  that  we  have  tried  the  case  of  a 
warranty  by  taking  a  test  case  before  the  judge  of  the 
Wakefleld  County  Court.  The  beast  which  turned 
out  to  be  diseased  was  bought  at  Wakefield,  and  an 
action  was  brought  against  the  seller  to  try  the  ques- 
tion whether  there  was  an  implied  warranty.  The 
judge  decided  to  the  contrary.  We  have  since  raised 
the  question  of  an  open  warranty,  but  we  found  a  diffi- 
culty owing  to  there  being  no  uniform  system  of 
inspection. 

1993.  I  think  you  stated  that  you  have  not  found 
tubercle  in  the  kernels  or  glands  ? — I  said  tliat  vou 
may  And  bad  cases  of  tubeiculosis  in  the  lungs  and 
other  internal  organs  without  finding  any  tubercle  in 
the  kidneys,  and  kernels  or  glands. 

1994.  You  have  no  scientific  knowledge  of  that 
fact? — No,  but  I  have  gone  over  a  number  of  beasts 
in  the  presence  of  veterinary  surgeons  and  have  found 
it  to  be  so.    I  may  say  that  one  of  the  worst  cases  of 
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Mr.  tuberculosis  I  ever  saw  was  that  of  a  young  Irish 
I  ^.  Lister,     heifer,  and  I  did  find  the  tubercle  both  in  the  kernels 

Mr.  and  in  the  kidneys.  But  in  a  majority  of  cases  the 
i  ^-  Hill,  tuberculosis  has  been  local,  and  I  have  not  found  it 
Mr  TMt/ers   ^"       l^i^^^^JS  ^r  in  the  kernels. 

j    ■  J  ^    ■      1995.  You  are  not  aware  probably  that  we  have 

15  Dec.  1890.  found  bacilli  in  the  glands  at  a  very  early  stage  of  the 
— .  disease,  when  there  was  no  tuberculosis  perceptible  to 

the  naked  eye  ? — That  is  a  scientific  point  which  I  am 

not  prepared  to  go  into. 

1996.  Then  as  to  the  tuberculous  state  of  the  udder, 
you  say  that  generally  in  the  case  of  tuberculous  cows 
they  have  the  tubercle  in  the  udder  ? — Yes. 

1997.  Do  you  mean  that  the  tubercle  has  been 
evident  to  the  naked  eye  ?—{3Ir.  Lister.)  Yes. 

1998.  You  considered  it  to  be  tubercle  ?  —  {Mr. 
Hill.)  Yes.  It  was  the  same  in  the  lungs  which 
were  condemned. 

1999.  I  have  asked  the  question  because  I  know 
that  in  a  large  number  of  cases  of  tuberculosis  the 
udder  has  not  shown  the  slightest  evidence  of  disease. 
That  has  been  determined  by  scientific  examination. 
I  gather  that  you  do  not  consider  it  satisfactory  to 
draw  conclusions  as  to  the  effect  upon  a  human  being 

I  of  eating  meat  from  a  tuberculous  animal  from  the 

I  conclusions  which  have  been  drawn  from  experiments 

upon  the  lower  animals  ? — Yes,  I  said  so. 

2000.  Does  that  express  your  view  ? — It  does. 

2001.  And  you  would  not  be  satisfied  if  it  were 
I  proved  to  demonstration  that  the  eating  of  tuberculous 
!                   meat  from  an  animal  that  appeared  perfectly  healthy, 

and  had  no  bacilli  after  examination  by  an  expert  who 
reported  that  they  were  not  to  be  found,  you  would 
not  be  satisfied  if  part  of  that  fiesh  were  given  to 
rabbits  and  guinea  pigs,  and  they  became  tuberculous, 
you  do  not  think  it  would  be  fair,  under  such  circum- 
stances, to  draw  the  conclusion  that  there  was 
tuberculosis  in  the  animal  from  which  the  meat  was 
taken,  and  that  by  eating  it  the  disease  might  have 
been  conveyed  to  a  human  being  ? — No,  I  should 
not. 

2002.  According  to  your  view,  in  order  to  determine 
the  point  now  before  the  Commission,  it  would  be 
necessary  to  try  experiments  on  the  human  subject  ? — 
No,  I  do  not  say  that.  What  I  do  say  is  that  I  do 
not  believe  that  meat  from  a  tuberculous  animal  in  the 
earlier  stages  of  tuberculosis  has  ever  been  proved  to 
infect  a  human  being  in  the  way  that  some  scientists 
say  that  it  has  done. 

2003.  That  is  not  my  question.  The  point  I  want 
to  ascertain  from  you  is  this ;  whether  or  not  you  will 
agree  that  experiments  producing  certain  results  ir 
the  lower  animals,  would  justify  us  in  drawing  the 
conclusion  that  the  same  results  would  follow  upon 
the  same  experiments  in  connexion  with  a  human 
subject  ? — I  should  not  be  prepared  to  say  so  myself. 
I  have  no  evidence. 

2004.  You  say  you  have  no  evidence  ? — Yes. 

2005.  You  are  aware  of  no  case  of  tuberculosis  in 
the  human  subject  in  which  consumption  has  arisen 
from  the  use  of  meat  taken  from  a  tuberculous 
animal  ? — {Mr.  Lister.)  I  never  heard  of  such  a  case, 
and  I  have  never  seen  one. 

2006.  And  is  it  on  that  account  you  say  that  you 
consider  there  is  no  objection  to  the  use  of  meat  from 
a  tuberculous  animal,  provided  the  meat  is  what  a 
butcher  would  decide  to  be  good  meat  ? — I  should 
have  no  fear  in  eating  it  myself.  That  is  all  I  can 
say. 

2007.  Then  if  you  would  not  fear  to  eat  it  yourself, 
you  would  not  fear  to  offer  it  to  anybody  else  ? — No,  I 
would  not  be  afraid  to  ofi'er  it  to  anybody  else,  if  the 
tuberculous  matter  was  local  and  had  all  been  stripped 
cleanly  away. 

2008.  Have  you  ever  heard  of  any  case  in  which  a 
human  being  has  been  infected  by  eating  the  meat  of 
what  you  call  "  wasters."  They  are  among  the  worst 
cases  of  tuberculosis,  I  believe  ? — Yes. 

2009.  Have  you  heard  of  people  becoming  infected 
through  eating  the  meat  of  such  an  animal  ? — I  can 
only  say  that  the  animals  you  refer  to  are  very  bad 


cases,  in  which  the  animals  ought   to  have  been 
condemned. 

2010.  Have  you  any  evidence  that  the  consumption 
of  the  flesh  in  "^extreme  cases  of  tuberculosis  of  this 
nature  in  a  variety  of  ways  has  ever  produced  harm 
to  a  human  being  ? — Not  to  my  knowledge. 

2011.  Then  you  are  equally  without  evidence  as  to 
the  harmlessness  of  meat  in  the  most  trifling  cases 
and  in  the  very  worst  cases  ? — Yes,  I  am  equally 
without  evidence.  I  may  say,  in  regard  to  the  effecc 
of  condemning  meat,  as  it  is  coudemned  in  Sheffield, 
that  the  butchers  themselves  have  been  induced  not  to 
buy  cows.  They  refuse  to  buy  them  on  account  of 
the  risk  they  run  of  having  them  condemned,  and  for 
fear  they  should  find  them  infected  with  tubei'culosis. 
The  result  is  that  the  dairy-keepers  now  keep  them  as 
long  as  they  can  stand  upon  their  legs,  and  continue  to 
draw  and  dispose  of  milk  from  them  for  consumption 
as  long  as  they  continue  to  give  any.  This  milk  is 
given  to  the  younger  portion  of  the  community,  who 
drink  it  as  food ;  to  my  mind  that  constitutes  the 
greatest  danger. 

2012.  The  drinking  of  tuberculous  milk  ? — Yes ;  it 
is  a  far  greater  danger  than  eating  meat  from  an 
animal  that  may  have  had  tuberculosis. 

2013.  Do  you  not  think  that  all  danger  would  be 
avoided  if  every  diseased  animal  were  killed,  and  the 
risk  of  allowing  tuberculous  animals  to  go  into  con- 
sumption as  meat  were  avoided  ?— Yes,  I  do ;  and  if 
compensation  were  allowed  the  butcher  would  not 
hesitate  to  kill  all  such  animals.  But  Avhat  I  say  is 
that  there  is  far  greater  danger  from  the  dairies 
where  the  cowkeepers  keep  cows  confined  in  a  vitiated 
atmosphere,  and  where,  as  a  consequence,  in  a  large 
town  like  Sheffield  the  bacilli  are  scattered  about 
bi'oadcast. 

20 M.  Do  you  consider  that  the  Agricultural 
Department  should  pass  an  order  lo  compel  the 
slaughter  of  all  obviously  diseased  animals,  in  order  to 
prevent  their  use  as  food  ? — Yes,  I  do. 

2015.  And  you  think  that  the  Grovernment  should 
give  compensation? — Yes,  where  the  owner  is  not  to 
blame. 

2016.  How  would  you  discriminate  ? — Suppose  I 
go  into  the  market  or  into  a  cow-house  and  buy  what 
I  consider  to  be  a  healthy  beast,  and  give  a  good 
price  for  it,  and  then  find  that  it  is  suffering  from 
tuberculosis.  Possibly  I  may  have  given  20/.  for  it, 
but  I  am  bound  to  kill  it,  because  it  is  discovered  to 
be  infected  with  the  tubercle.  My  complaint  is  that 
in  such  circumstances  I  should  be  condemned  to  stand 
the  entire  loss  of  the  20/.  1  have  paid  in  perfect  good 
faith.  It  would  make  me  hesitate  before  I  purchased 
another  animal. 

2017.  Do  I  understand  you  to  say  that  you  would 
not  hesitate  to  pass  an  order  to  prevent  dairy  cows 
that  are  diseased  from  being  used  ? — Yes. 

2018.  Do  you  consider  that  the  order  should  include 
compensation  to  the  owner  of  an  obviously  diseased 
animal  ? — No. 

2019.  You  would  seize  the  animal  because  it  was 
diseased,  and  slaughter  it  ? — Yes. 

2020.  Would  you  compensate  the  owner  after  you 
had  killed  the  beast  ?—(i»/7-.  Hill).  I  would  not 
myself,  because  being  obviously  diseased,  it  would  be 
in  an  advanced  stage,  and  consequently  unfit  for  food, 
a  "  waster  "  in  fact. 

2021.  Would  it  be  a  proper  course  of  procedure  on 
the  part  of  a  Groverriment  department  to  seize  a  man's 
cow  and  kill  it,  and  not  pay  him  for  it  ? — {Mr.  Lister.) 
If  it  were  found  to  be  diseased  it  ought  to  be  killed. 

2022.  But  it  would  not  be  discovered  to  be  diseased 
until  it  had  been  seized  and  examined.  In  that  case 
would  you  compensate  the  owner  of  the  animal,  after 
you  had  killed  the  diseased  cow  ? — No,  I  would  not. 

2023.  You  think  it  would  be  reasonable  on  the  part 
of  a  Government  department  to  order  the  slaughter  of 
an  animal  without  paying  compensation  ?— Yes,  under 
the  circumstances  you  have  mentioned ;  but  if  it  were 
not  found  to  be  diseased  then  the  Government  should 
pay  compensation. 
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2024.  They  would  be  liable  in  that  case  to  pay  the 
full  value  of  the  animal  ? — They  ought  to  do  so. 

2025.  That  is  not  a  case  in  point.  You  say  that 
where  the  animal  is  obyiously  diseased,  compensation 
should  not  be  paid  P^That  is  my  idea,  as  a  practical 
man. 

2026.  {Chairman).  I  believe,  Mr.  Myers,  that  you 
wish  to  add  something  to  your  evidence  ?  —  {Mr. 
Myers.)  I  should  like  to  make  a  few  remarks  upon 
what  has  been  said  since  I  was  examined. 

2027.  You  cannot  say  an}' thing  in  the  way  of  a 
commentary  upon  the  evidence,  but  we  will  hear 
anything  further  you  may  have  to  say  by  way  of 
evidence  upon  your  own  account  derived  from  your 
own  experience  ? — Mention  was  made  of  the  propriety 
of  getting  a  svarranty.  One  of  the  Commissioners 
asked  if  there  could  not  be  a  warranty. 

2028.  That  is  not  a  proper  subject  to  be  debated 
here,  although  it  may  be  of  importance  to  consider 
the  matter  ? — I  only  want  to  mention  that  in  the 


shorthorn  class  great  importance  is  attached  to  the 
blood  and  pedigree,  and  it  is  the  object  of  the  breeder 
to  keep  it  continuously  the  same.  But  now  that  the 
cowkeeper  finds  that  he  has  a  difficulty  in  selling  his 
cows,  owing  to  the  prejudice  which  exists  in  the  trade, 
who  are  afraid  to  buy  them,  he  allows  them  to  run 
dry,  and  puts  them  to  the  bull  again.  He  then  sends 
them  for  sale  by  auction ;  nobody  knows  anything 
about  them,  and  the  result  is  that  they  may  inflict 
great  injury  upon  a  large  stock  of  other  goods.  I 
would  certainly,  in  order  to  remove  this  complaint, 
give  the  dairy  keeper  every  facility  for  getting  rid  of 
his  stock,  and  if  he  was  found  in  possession  of 
animals  that  were  suffering  from  tuberculosis,  and 
were  unfit  for  human  food,  I  think  it  would  be  far 
better  to  destroy  them,  and  to  compensate  hiui,  rather 
than  to  allow  him  to  breed  other  diseased  stock,  and 
contaminate  other  people's  animals  by  sending  hie 
own  round  the  country. 


Mr. 
E.  Lister, 
Mr. 
W.  H.  Hill, 
and 
Mr.  T.  Myers 

15  Dec.  1890. 


The  witnesses  withdrew. 


Inquiry  adjourned  until  the  7th  of  January,  1891. 
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ANIMALS,  TUBERCULOSIS  IN: 
Gattle. 

Respective  ages  at  which  cows  and  oxen  are 
slaughtered,  Lister,  1954-68. 

The  majority  of  cases  of  disease  amongst  cattle  is  due 
to  heredity,  Dresehfelcl,  115  ;  and  a  per-centage  is 
due  to  insanitary  housing,  Littlejohn,  1463-70. 

Unless  the  rapid  increase  of  tuberculosis  amongst 
cattle  can  Ije  prevented,  the  risk  of  consuming 
meat  and  milk  will,  become  a  very  serious  matter, 
Squire,  986-90 ;  Horsley,  1675-84. 

Tbe  stamping  out  of  tuberculosis  in  animals  would 
cause  the  destruction  of  5  per  cent,  of  the  cattle  in 
the  kingdom,  Sorsley,  1679-98. 

Human  and  bovine  tuberculosis  are  identical,  bat  the 
latter  is  the  more  virulent,  Dresclifeld,  165  ;  Wood- 
head,  219-30;  Squwe,  926-34;  Powl41,  1126-30; 
Qoodhm-t,  1362,  1363;  Horsley,  1630;  Klein, 
543-49,574. 

A  clearance  of  diseased  animals  in  Edinburgh,  under 
the  clause  of  the  Act  relating  to  pleuro-pneumonia, 
showed  that  120  of  300  cows  supplying  milk  were 
tuberculous,  Littlejohn,  1463-7. 

Cattle  and  their  sheds  must  be  regularly  inspected, 
and  persons  suffering  from  tuberculosis  should  not 
be  permitted  to  serve  in  the  sheds,  Dresclifeld,  167, 
Littlejohn,  1581,  1582. 

'Eii'perhnents  upon  Animals. 

Experiments  on  rabbits  with  meat  from  tuberculous 
cows,  Dresclifeld,  1-187. 

Feeding  experiments  on  calves,  Woodhead,  457-64. 
Tuberculosis  produced  by  inoculating  animals  with 
the  apparently  healthy  organs  of  an  animal  dying 
from  tuberculosis,  Woodhead,  399-404. 

Susceptibility  of  Animals  to  Tuberculosis. 

Animals  in  the  open  air  are  less  liable  to  the  disease 
than  those  herded  together ;  pigs  are  rendered 
liable  by  their  habits,  Dresclfeld,  119;  Squire,  975- 
82. 

The  disease  has  not  been  found  in  wild  auimalH, 
Squire,  974. 

Herbivora  suffer  more  than  carnivora,  this  suggests 
that  inhalation  is  more  liable  to  infect  animals 
than  ingestion,  Squire,  983,  984 

Poultry  are  very  prone  to  the  disease,  Dresclifeld, 
147-50. 

There  is  as  much — Watson  1779-82 — and  even  greater 
danger  from  poultry  and  rabbits  than  from  meat, 
Horsley,  1687. 

Dogs  and  cats  are  not  susceptible  to  the  disease, 
Dresclifeld,  131,  132,  but  tuberculosis  in  the  former 
has  been  met  with,  Dresclifeld,  174  -6.  Com- 
parative liability  of  different  species  of  animals, 
Klein,  753-89. 

The  rapidity  of  the  spread  of  disease  in  animals 
depends  on  their  constitution  and  age,  the  older 
and  weaker  the  more  susceptible  they  are.  Wood- 
head,  372-5.  This  especially  applies  to  cattle, 
Lister,  1972-5. 

The  percentage  of  calves  condemned  in  Copenhagen 
is  small,  as  is  that  of  sheep  ;  about  17  per  cent,  of 
all  the  meat  is  found  to  be  infected.  Woodhead, 
324-8,  346-50. 

Hereditary  disease  or  predisposition  to  disease  in 
animals.    See  Hereditaky  Tubekctjlosis. 

Disease  in  Animals  generally. 

The  appearance  of  animals  suffering  from  various 
diseases,  Watson,  1794-1801.  Danger  to  human 
beings  from  the  consumption  of  food  from  tuber- 
culous animals.  See  Food,  Tubekculous  Meat, 
AND  Milk  ;  and  Inspection. 


ATMOSPHERE,  THE : 

The  existence  of  tubercle  bacilli  in,  Klein,  791-815, 
especially  in  streets  of  large  towns  and  in  work- 
shops, Klein,  793-7.  They  have  been  found  in 
the  dust  of  Brompton  Hospital,  Klein,  898-904. 

It  seems  that  tabercle  bacdli  are  very  widely  spread, 
and  dependent  upon  individual  susceptibility  to 
take  root,  Goodltart,  1380,  1381.  So  widely  spread 
that,  were  it  not  for  the  resisting  power  of  human 
beings,  they  would  clear  off  the  human  race, 
Littlejohn,  1486-9. 

BACILLI,  TUBERCLE: 

The  experimental  methods  of  introducing  the  bacilli 
into  the  subject,  the  results  of  these  methods,  the 
difference  in  potency  of  the  bacilli  fiom  different 
sources  and  upon  different  subjects,  Klein,  816-24, 
830. 

Tubercle  bacilli  in  milk  and  dairy  products,  Wood- 
head,  235-7,  379,  380. 

Bacilli  in  the  dust  might  infect  milk,  Bansome,  1341, 
1342. 

Possibility  of  the  existence  of  the  bacilli  in  the 
atmosphere,  Klein,  791-2.  In  the  streets  and 
workshops,  Klein,  793-7.  They  have  been  found  in 
the  dust  in  Brompton  Hospital,  Klein,  898-904. 

Their  presence  in  the  air  is  not  alone  sufiBcient  to 
cause  infection,  a  predisponent  condition  is  an 
important  factor,  Klein,  811-5  ;  Goodluirt,  1380-1. 

The  presence  of  the  bacilli  is  a  necessary  factor  of  the 
disease,  Klein,  591-4;  Squire,  926-55. 

Bacilli  in  patients'  breath,  Bansome,  1327-33. 

The  bacillus  in  caseous  glands,  Goodhart,  1378,  1379, 
1395-9. 

The  bacillus  is  in  everyone,  and  only  a  susceptible 
condition  is  wanted  to  cause  it  to  take  root.  Good- 
hart,  1393-4,  and  it  becomes  more  virulent  under 
insanitary  conditions,  Ransome,  1272-9. 

BACILLI  IN  THE  AIR.    See  ATMOSPHERE. 

BANG,  PROFESSOR: 

Experiments  by,  demonstrating  tubercle  bacilli  in 
milk,  Woodhead,  235-7. 

BARLOW,  Dr.  THOMAS,  M.D.,  F.R.C.P.,  Physician 
to  University  College  Hospital,  London,  and  to 
the  Hospital  for  Sick  Children,  Great  Ormond 
Street,  London.    Analysis  of  Evidence  or. 

Past  experience  and  appointments,  1002-10. 
Witness's  observations  tend  to  the  direction  that  the 

disease  must  be  produced  by  an  infection  ah  extra, 

1011-20. 

Hereditary  Tidjercidosis. 

The  inheritance  is  not  of  disease,  but  of  a  predis- 
position to  it,  or  weakness,  rendering  the  body  less 
able  to  resist  the  attack  of  the  invading  tubercle, 
1025,  1026. 

A  person  with  the  hereditary  tendency  would  be  in 
very  little  danger  if  living  under  good  hygienic 
conditions,  1065. 

Tuberculous  Food. 

Has  not  seen  cases  where  a  patient  has  contracted 
the  disease  from  tuberculous  food ;  a  tubercular 
disease  very  often  comes  on  at  a  rapid  rate,  but 
far  more  often  slowly,  1021-i. 

There  is  more  liability  of  danger  in  milk  than  in 
meat,  especially  with  children,  1027-9. 

The  comparative  frequency  of  cases  of  abdominal 
tuberculosis  suggests  that  the  disease  has  started 
in  the  alimentary  canal,  which  has  been  invaded  by 
infective  matter.  This  might  be  caused  by  drinking 
tuberculpUB  milk,  1030-5. 
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A  great  many  children,  especially  of  the  poor,  are 
brought  np  on  very  little  milk,  but  mainly  on 
other  substances  ;  the  resultant  disease  is  the  same 
tuberculous  disease  (as  that  brought  about  by 
infected  milk),  1036-44. 

Tuberculosis  amongst  the  London  poor  children  is 
very  common  indeed,  and  it  is  alleged  that  the 
disease  is  common  amongst  the  dairy  cows  in 
London, 1045-8. 

Milk  should  be  boiled  as  a  precautionary  measure 
(this  is  done  in  the  hospital),  1049-56. 

Whatever  measures  may  be  taken  with  regard  to 
food,  there  is  always  the  danger  from  insanitary 
conditions  of  life,  which  (as  does  an  hereditary 
tendency)  predisposes  individuals  to  the  attack  of 
disease.  Healthy  people  would  be  less  susceptible, 
1057-64,  1066. 

Tulerculous  Disease  of  Children. 

The  tuberculous  diseases  of  children  may  be  divided 
into  two  groups.  Firstly,  those  cases  beginning 
in  the  abdomen  with  predominant  disease  in  the 
mesenteric  glands,  these  bear  specially  upon  "  milk 
infection."  The  second  group  is  of  cases  where 
disease  begins  in  the  chest  cavity,  following  acute 
disease.  These  bear  specially  upon  unhealthy 
conditions  of  life.  Measles  is  often  followed  by 
tuberculosis,  1070-2. 

Tubercular  meningitis  should  not  be  considered  a 
separate  class  of  disease,  1073-6. 

Tuberculous  disease  of  the  bones  may  be  either  a 
primary  or  secondary  complaint,  1077-8,  and  of 
the  lungs  in  children  generally  a  secondary  com- 
plaint, 1080-1. 

In  such  cases  as  those  where  tuberculosis  follows 
upon  measles,  the  lung  may  be  regarded  as  being 
directly  infected  by  the  inhalation  of  the  bacillus, 
108-2-4. 

In  some  cases  the  mesenteric  glands  are  very  largely 
affected,  whilst  the  damage  to  the  lungs  has  been 
very  slight ;  in  others  the  bronchial  glands  and 
the  mesenteric  glands  have  been  seriously  affected 
with  little  tuberculous  deposit  in  the  lungs,  1085- 
91. 

Has  very  often  found  general  tuberculosis  in  children 
under  12  months  of  age  where  abdominal  tuberculosis 
only  would  be  expected,  1093-5.  Has  discovered 
tuberculosis  in  an  infant  of  four  months  old,  1096-7. 
These  early  cases  can  hardly  be  due  to  congenital 
tuberculosis,  but  the  children  may  have  tubercular 
deposits  in  them  which  would  be  disseminated  or 
not  according  to  the  conditions  under  which  they 
live,  1096-1103,  1114-9.  The  parents  may  at  a 
former  period  have  had  some  tubercular  deposit, 
1104. 

By  post-mortem  examination  it  is  possible  to  tell 
where  the  disease  commenced,  1106-10. 

Statistics  from  hospital  post-mortem  examinations 
would  in  a  broad  way  show  the  predominance  of 
disease  in  one  group  of  organs  or  other,  1111-3. 

BOARD  OF   AGRICULTURE  DEPARTMENTAL 
COMMITTEE  UPON  TUBERCULOSIS  : 
Summary  of  evidence  given  by  Dr.  Littlejohn  before, 

LittlejoUn,  1430-7. 
Witness  was  a  member  of  the  Committee,  Sorsley, 

1583-90. 

BROMPTON  HOSPITAL : 

Sanitary  precautions  taken  at,  Powell,  1198-204. 
Tubercular  spores  found  in  the  dust  in  the  hospital, 

■Klein,  898-904. 
The  mortality  of  those  employed  at  the  hospital  is 

quite  within  the  average  of  ordinary  mortality, 

Powell,  1205. 

BUTCHERS : 

Evidence  given  on  behalf  of  butchers.  See  Watson, 
Myeks,  Smith,  Lister,  and  Hill. 

CARNIVORA.    /See  ANIMALS  ;  SrscEPTiBiLiTr. 

CATS.    See  ANIMALS  ;  Susceptibility,  &c.,  and  see 
also  INQUIRY  III. 

CATTLE.    See  ANIMALS. 

CATTLE  SHEDS : 

Cattle  sheds   should  be   regtilarly  inspected,  and 
persons  suffering  from,  tuberctilosis  should  not  be 


CATTLE  SKEBS—contiimed. 

permitted  to  serve  in  cowsheds,  Dresohfeld ,  114, 
145-6,  167;  Sfjuire,  991-4. 
The  larger  number  of  tuberculous  animals  owe  their 
condition  to  their  inadequate  stabling,  Littlejohn, 
1463-76. 

The  importance  of  good  hygienic  conditions.  See 
SANITATION. 

CHILDREN,  DISEASES  OF : 

A  great  many  children  contract  mesenteric  diseases 

from  their  mothers'  milk,  Squire,  949. 
An  examination  of  a  number  of  cases  of  children 

suffering  from  tabes  mesenterica  has  shown  the 

origin  of  the  disease  to  have  been  in  the  alimentary 

tract  or  glands,  Woodliead,  231-4. 
Comparative  extent  of  tabes  mesenterica  in  children, 

Woodhead,  376. 
Tabes  mesenterica  is  a  form  of  tuberculosis  arising 

from  ingestion  (of  tubercular  matter,  milk,  &c.), 

Klein,  559-61. 
Classification  of  tuberculous  disease  in  children, 

Barlow,  1070-95.  _ 
Case  of  tuberculosis  in  a  child  of  four  months  of  age, 

not  due  to  congenital  disease,  Barlow,  1096-119. 
Forms  of  tuberculous  disease  in  children,  Goodhart, 

137fV-7,  1382-4,  1930-93,  1395-418. 
See  also  Hereditary  Tuberculosis  and  Milk. 

COMMUNICABILITY  OP  TUBERCULOSIS  : 

The  disease  is  communicable.  Squire,  926-7  ;  Ban- 
some,  1232-45 ;  Powell,  1129-30. 

But  it  is  not  infectious  from  one  patient  to  another, 
Goodhart,  1359. 

German  physicians  are  strongly  impressed  with  the 
contagiousness  of  the  disease,  Powell,  1156-60, 

The  emanations  from  an  infected  patient  may  be 
dangerous,  Bansome,  1280-1. 

Bacilli  found  in  a  patient's  breath  and  in  hospital 
air,  Bansome,  1327-29. 

Cattle  might  contract  the  disease  from  tuberculous 
attendants,  Dreschfeld,  167  ;  Littlejohn,  1581-2. 

COMPENSATION  : 

There  should  be  a  system  of  compensation  for 
condemned  cattle,  Watson,  1783-8 ;  Lister,  1894- 
1916, 

All  obviousfy'  diseased  meat  should  be  condemned 
without  compensation.  Lister  and  Hill,  2014-25. 

There  might  be  a  system  of  insurance  supported  by 
the  farmers,  with  contributions  from  the  rates  and 
taxes,  Woodhead,  316-17,  as  there  is  in  Copenhagen, 
Woodhead,  286-93.  .See  also  COPENHAGEN. 

The  irritation  caused  by  the  rigorous  inspection, 
amongst  the  meat  traders  is  due  to  the  lack  of 
compensation,  Littlejohn,  1453-5. 

The  vendors,  in  the  first  place,  of  the  cattle  cannot 
be  forced  to  give  a  warranty  of  soundness.  Lister, 
1975-92,  2026-8. 

CONDEMNATION    OF    TUBERCULOUS  FOOD. 
See  INSPECTION. 


CONGENITAL  TUBERCULOSIS.     See  HEREDI- 
TARY TUBERCULOSIS. 

CONSUMPTION  (OF  THE  LUNGS)  : 

Definition  of  the  disease  doctors  commonly  under- 
stand when  they  speak  of  consumption  of  the  lungs 
in  a  human  subject,  iTZew,  744-52.  See  also  Tuber- 

CULOSIS. 

COOKING  FOOD  AS  A  PRECAUTION  AGAINST 
INFECTION : 

The  ordinary  modes  of  cooking  meat  and  boiling 
milk  afford  a  sufficient  guarantee  against  infection, 
Dreschfeld,  111-12,  120,  but  flesh,  at  the  centre 
of  a  joint,  would  not  be  always  sterilised,  Wood- 
head,  260-5. 

Roasting  would  not  much  interfere  with  the  infec- 
tivity,  but  the  boiling  of  meat  and  millc  would 
probably  do  so,  Sorsley,  1622-8,  Klein,  595-8. 

Cooking  will  not  always  destroy  the  infectivity  of 
food.  Squire,  960-3. 

Tuberculous  meat  should  be  well  cooked  if  it  is  to  be 
eaten,  Bansome,  1325-6. 

In  Copenhagen  meat  is  more  thoroughly  cooked, 
Woodhead,  377-8a. 
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Milk  should  be  boiled,  Bansome,  1260-3,  1311-3, 
Goodhart,  14,19-21,  Barlow,  1049-56.  (This  is  not 
a  necessary  precaution,  Powell,  1135-9.)  Such 
boiling  of  milk  is  a  common  and  successful  practice 
in  Germany,  Breschfeld,  120-7. 

There  is  not  inuf  h  danger  in  tuberculous  milk  if  it  is 
boiled,  Goodhart,  1419-21. 

COPENHAGEN : 

(1)  Meat  Inspection  in. 
The  regulations  were  instituted  in  Copenhagen  by 
a  local  Act  of  Parliament  in  consequence  of  the 
prevalence  of  tuberculosis  in  Denmark,  W oodhead, 
296-301. 

The  meat  is  placed  in  two  classes,  (1)  that  killed  in 
Copenhagen,  and  (2)  that  killed  without  and  brought 
into  Copenhagen. 

With  regard  to  that  killed  in  Copenhagen,  a  most 
searching  examination  of  the  carcases  is  made  by 
the  inspectors  ;  if  general  tuberculosis  is  discovered 
the  whole  car  case  is  destroyed,  it  may  be  boiled 
down  to  be  used  in  the  manufactory  of  soap,  but  it  is 
not  permitted  to  reach  the  food  supply  ;  if  it  is  only 
partly  tuberculous,  and  there  is  no  evidence  of 
rapid  spread  of  the  disease,  they  pass  the  unaffected 
portions,  Woodhead,  271-9. 

The  inspectors  wish  for  an  extension  of  their  powers. 
Their  proceedings  are  controlled  by  an  Act  of  Par- 
liament, and  they  are  willingly  submitted  to  by 
the  population,  Woodhead,  280-5,  328-34. 

In  1885  15  slaughtering  cells  were  instituted  and 
hired  by  butchers.  If  the  cells  were  used,  the 
meat  was  inspected  and  stamped  ;  they  were  sought 
after  by  the  butchers,  who  started  a  mutual 
insurance  system,  Woodhead,  286-93. 

There  is  at  Copenhagen  a  general  slaughter-house  for 
the  meat  killed  within,  and  at  the  railway  station 
a  central  ofSce  where  all  the  meat  killed  without. 
Copenhagen  is  examined,  Woodliead,  308.  All  the 
meat  is  examined  and  marked,  the  stamps  being  of 
four  classes :  1st  class,  for  meat  from  Animals 
slaughtered  in  public  abattoirs,  and  all  paits 
being  sound ;  2nd  class,  Animals  slaughtered 
without  the  city,  all  parts  being  sound  ;  3rd  class, 
Animals  slaughtered  at  the  public  abattoirs,  parts 
of  which  were  affected  and  destroyed ;  4th  class, 
Animals  slaughtered  outside,  parts  of  whicli  were 
affected  and  destroyed,  Woodhead ,  310-13. 

Tbe  second  class  meat  (3  and  4)  is  not  sought  after 
by  the  consumers,  Woodhead ,  335-6. 

The  owners  of  the  cattle  insure  themselves  against 
loss  by  paying  at  the  abattoir  a  premium,  varied 
according  to  the  animals  slaughtered,  Woodhead, 
318-24. 

The  percentage  of  calves  condemned  is  small,  as  is 
that  of  sheep.  About  17  per  cent,  of  all  the  cattle 
brought  in  are  found  to  be  infected,  Woodheml, 
324-8,  346-50.  See  also  Statistical  tables,  Woodliead, 
fage  20  et  seq. 

The  prices  for  (a)  the  inspection  at  the  railway 
stations,  and  for  (&)  the  use  of  a  well-equipped 
public  abattoir  and  inspection,  are  the  same.  The 
system  pays  its  own  expenses,  Woodhead.  313. 

The  authorities  say  the  advantages  derived  froni  the 
system  cannot  be  overrated,  Woodhead,  294,  295. 

(2)  Milk  Inspection  in  Copenhagen. 

There  is  a  voluntary  association  which  does  an 
immense  business  in  the  city.  All  the  milk 
sent  in  by  the  farmers  is  perfectly  inspected, 
the  tuberculous  milk  is  condemned,  and  the  owners 
are  compensated  whilst  there  is  any  doubt,  Wood- 
head,  381-94. 

Ability  and  education  of  inspectors  in  Copenhagen, 
Woodhead,  415-28. 

COWS.    See  ANIMALS. 

CRIMINALS,    Experiments    on.       See  EXPERI- 
MENTS. 

DAIRIES  : 

Witness  has  no  doubt  that  nearly  all  the  dairy  cows 
in  England  are  more  or  less  infected  with  tuber- 
culosis, Litllcjohn,  1508-13. 

The  greater  part  of  the  milk  and  dairy  products  in 
this  counti  y  .are  free  from  any  inspection  whatever, 
Dresclifeld,  83,  and  they  are  possible  sources  of 
danger,  Breschfeld,  151-5. 


DAIRIES — continued. 

More  or  less,  all  the  cows  in  the  Edinburgh  dairies 
are  infected,  no  doubt  due  to  insanitary  housing, 
but  the  sheep  and  cattle  on  the  farms  away  from 
Edinburgh  enjoy  better  ventilation,  and  thus 
greater  immunity  from  disease,  Littlejohn,  1199- 
521. 

A  great  deal  of  tuberculous  disease  springs  from 

dairies.  Lister,  1949. 
The  laws  as  to  dairies  should  be  strengthened  on 

general  groiinds,  Bansome,  1264-9,  1287. 

DEFINITION  OF  TUBERCULAR  DISEASES.  See 
TUBERCULOSIS. 

DEMERARA  (GEORGE  TOWN) : 

"  Consumption "  is  on  the  increase  in  the  Colony, 
nearly  1,000  deaths  occur  annually  in  the  public 
hospital,  25  per  cent,  of  these  being  from  phthisis 
and  acute  tuberculosis,  Williaim,  673-86. 

In  the  majority  of  cases  the  disease  was  contracted 
through  inhalation,  Williams,  687-99.  Scarcely  any 
meat  or  milk  (the  latter  always  boiled)  was  used  in 
the  colony,  Williams,  700-43. 

The  inhabitants  eaD  little  meat,  and  do  not  (except 
the  coolies)  use  much  milk.  Thus  their  tuber- 
culosis is  mainly  contracted  through  inhaling  the 
products  of  previously  existing  cases,  Williams, 
687-743. 

Comparative  liability  of  negroes  and  East  Indians  to 
contract  the  disease,  Williams,  727-32. 

DIAGNOSIS  OF  TUBERCULOSIS : 

Suggested  methods  of  diagnosis  u])on  living  animals, 

Horsley,  1677-80,  Woodhead,  636,  637. 
Value  of  Dr.  Koch's  method,  Liltlejohn,  1635^7.  See 
also  Appendix,  Inquiry  I.    Part  III. 

DOGS.    Sec  ANIMALS,  Sqsceptibility. 

DRESCHPELD,  Dr.  JULIUS,  M.D.,  F.R.C.P., 
London,  Professor  of  Pathology  in  the  Victoria 
University,  and  Physician  to  the  Manchester  Royal 
Infirmary.    Analysis  of  Evidence  of. 

Has  paid  attention  to  the  question  of  tuberculosis, 
1-5. 

Has  conducted  about  20  experiments  on  rabbits  by 
inoculation  from  meat  from  10  animals  condemned 
by  the  market  inspector  as  unfit  for  human  con- 
sumption ;  the  meat  of  four  of  these  animals  was 
self-evidently  unfit  for  consumption,  and  the  lungs 
of  all  were  infected  with  tuberculosis,  1-19,  94-100, 
178-90.  Pour  rabbits  inoculated  with  this  meat 
developed  tuberculosis  in  three  to  five  weeks,  31- 
33,  92,  one  inoculated  with  meat  of  questionable 
appearance  developed  tuberculosis  in  two  or  three 
months,  20.  Of  five  rabbits  inoculated  with  meat 
of  healthy  appearance,  one  developed  tuberculosis 
in  2^  months,  the  others  remained  well,  28,  94,  95, 
128-9. 

Infected  meat  had  no  effect  upon  two  dogs,  39  ;  doge 
and  cats  are  not  susceptible  to  the  disease,  131,  but 
tuberculosis  in  dogs  has  been  met  with,  174-6. 

Has  formed  the  opinion  that  meat  appearing  healthy 
was  not  incapable  of  conveying  tuberculosis,  and 
therefore  carcases  should  be  inspected  in  the 
slaughterhouse  before  going  to  the  butchers'  shops, 
47-50,  51-9,  but  the  danger  of  contracting  tuber- 
culosis  from  eating  tuberculous  animals  is  not  great, 
68,  61,  107-10,  156-74. 

The  risk  from  apparently  healthy  imported  meat  is 
also  small,  60-3. 

Has  not  known  of  a  case  of  tuberculosis  being 
contracted  from  eating  tuberculous  meat,  168,  170. 

Where  the  disease  is  in  the  pleura  and  peritoneum, 
it  would  be  dangerous  to  eat  the  meat ;  where  the 
membranes  had  been  removed  it  would  scarcely  be 
possible  to  detect  the  existence  of  tuberculosis, 
134-40. 

The  inspection  of  meat  by  a  veterinary  surgeon  is 
preferable  to  the  inspection  by  an  ordinary  market 
inspector ;  it  would  be  wider  and  more  searching, 
but  the  provisions  of  the  Public  Health  Act,  properly 
carried  out,  would  relieve  the  public  of  any  fear  of 
infection,  65,  71. 

Tuberculosis  of  the  mesenteric  glands  might  be 
contracted  by  young  children  from  drinking  milk 
obtained  from  tuberculous  cows,  the  greater  part 
of  the  milk  and  dairy  produce  is  not  controlled  by 
inspection,  74-83. 

N  4 


104 


ROYAL  COMMISSION  ON  TUBEROUJ.OSIS  : 


DRBSCHFELD,  Dr.  JVlilUS— continued. 

Milk  should  be  boiled,  as  it  is  in  parts  of  Germany,  to 
lessen  the  chance  of  infection,  120-7. 

In  Manchester  there  are  no  private  slaughterhouses, 
and  the  owners  of  animals  known  to  be  suffering 
from  tuberculosis  cause  them  to  be  slaughtered 
elsewhere,  and  so  bring  only  dead  meat  into  the 
town,  84,  87. 

The  inspection  in  Manchester  is  quite  efficient,  101-6. 
The  ordinary  modes  of  cooking  meat  and  boiling 

milk  afford  a  sufficient  guarantee  against  infection, 

111,  112. 

There  is  in  man  and  animals  an  hereditary  tendency 

to  tuberculosis,  116. 
Tuberculosis  in  man  and  animals  is  identical,  165. 
In  human  beings  about  half  the  cases  of  tuberculosis 

are  acquired  (mostly  by  inhalation),  the  rest  are 

hereditary,  202-11. 
Animals  in  the  open  air  are  less  liable  to  the  disease 

than  those  herded  together ;  pigs  are  liable  to  it 

from  their  habits,  119. 
Cattle  and  cattle-sheds  should  be  regularly  inspected, 

and  persons  suffering  from  tuberculosis  should  not 

be  permitted  to  serve  in  cowsheds,  113-19,  145-67. 
There  is  also  the  risk  of  acquiring  the  disease  from 

poultry,  which  are  very  prone  to  tuberculosis, 

147-50. 

Supposing  there  were  rigid  milk  and  meat  inspection, 
there  would  still  be  danger  from  foreign  and  dairy 
produce,  161-6. 

Emaciated  and  lean-looking  animals  would  most 
probably  be  tuberculous,  158-64. 

Tuberculosis  in  the  rabbit  was  found  especially  in 
the  peritoneum  and  mesenteric  glands,  89-92.  So 
it  is  with  children,  170-3.  In  most  acquired  cases 
the  mesenteric  glands  in  children  and  the  lungs  in 
adults  are  affected,  thence  the  whole  system,  191- 
203. 

EDINBURGH : 

Describes  the  action  of  the  inspectors  of  meat  in 
Edinburgh  and  the  consequent  irritation  amongst 
the  cattle  traders,  butchers,  &c.,  Littlejohn,  1437-53. 

Describes  a  recent  clearance  of  cow-houses  in 
Edinburgh,  a  slaughter  of  cows  under  the  pleuro- 
pneumonia order  revealed  the  extensive  prevalence 
of  tuberculosis,  Littlejohn,  1463-7. 

The  present  and  proposed  future  system  of  inspection 
and  general  dealing  with  the  disease  in  Edinburgh, 
and  the  susceptibility  of  various  animals  in  and 
about  Edinburgh,  Littlejohn,  1490-1506,  1527-43, 
1665-9, 1673-82. 

Statistics  of  tuberculosis  in  Edinburgh,  Littlejohn 
(end  of  evidence). 

Witness  considers  that  the  inspectors  in  Edinburgh, 
have  exceeded  their  duties,  Watson,  1699-1 748. 

The  inspectors  confine  their  operations  to  the 
slaughter-houses  and  public  meat  market,  Watson, 
1726-36. 

EXPERIMENTS  : 

Upon  rabbits,  to  test  the  infectivity  of  certain  meat, 

Dreschfeld,  1-129  ;  V/oodhead,  399-404. 
Demonstrating  the  existence  of  tubercle  bacilli  in 

cow's  milk,  Woodhead,  235-7. 
Disease  produced  by  experimental  inoculation,  Klein, 

625-26. 

Experiments  as  to  communicability.  Squire,  962-73. 

Experiments  on  dogs  and  cats,  Dreschfeld,  39,  41. 

Experiraents  referring  to  the  protection  given  by  the 
inoculation  of  virus  from  tuberculous  animals, 
Klein,  664-5  ;  experiments  with  phthisical  sputum, 
Bansome,  1268-71. 

The  methods  used  of  introducing  the  bacilli  into  the 
experimental  subject,  the  results,  and  the  diff'erence 
of  potency  of  the  bacilli  from  different  sources  and 
upon  diff"erent  subjects,  Klein,  816-24,  830-3.  ((See 
also  Inquiries  I.,  II.,  and  III.  Appendix.) 

The  vahie  of  Uxperiments  on  Animals  applied  to  man. 
The  danger  of    tuberculous  food  to  man  may  be 

demonstrated  by  experiments  on  animals,  Klein, 

875-82. 

The  analogy  of  experiments  on  animals  and  man, 
Horsley,  1607-22,  1639-52  :  safe  conclusions  with 
respect  to  man  cannot  be  fairly  drawn  from  single 
experiments  upon  animals,  Littlejohn,  1547-62. 

Tuberculosis  in  man  and  animals  is  sufficiently  iden- 
tical to  trust  the  analogies  that  may  be  drawn 
from  the  experiments  on  the  lower  animals  and 
applied  to  man,  Powell,  1170-9. 


EXPERIMENTS— conimwerZ. 

Ed'periments  on  Criminals. 

Value  of  such  experiments,  Littlejohn,  1481-2; 
1.549-62. 

A  great  number  of  experiments  on  criminals  would 
be  necessary  for  safe  conclusions  to  be  drawn, 
Horsley,  1643-52. 

Impossibility  of  such  experiments,  Klein,  625-6. 

FOOD,  TUBERCULOUS: 

Danger  of  Tuberculous  Food. 

The  milk  and  flesh  of  tuberculous  animals  would  be 
dangerous  food,  since  the  bacilli  may  bo  deposited 
in  the  marrow  of  bones,  the  blood,  and  muscles, 
Klein,  562-78,  (516-24,  666-7. 

Such  tuberculous  matter  should  be  condemned  ;  the 
healthy  appearance  of  meat  does  not  guarantee 
its  freedom  from  tuberculosis,  Klein,  579-81. 

It  may  be  concluded  from  experiments  that  tuber- 
culous food  is  dangerous  to  man,  and  even  to 
perfectly  healthy  persons,  Klein,  606-7,  876-82. 

There  is  not  much  risk  in  tuberculous  food,  but,  as 
such,  it  should  be  condemned,  Powell,  1149-56,  and 
there  is  sufficient  danger  to  call  for  precautionary 
measures,  Horsley,  1592-4,  1653-76. 

Gases  of  the  disease  being  contracted  through  tuber- 
culous food  have  not  been  met  with.  Barlow,  1021- 
4;  Goodliart,  1364-9;  Myers,  1864-9;  Powell, 
1131-4;  Squire,  942-5,  but  there  is  a  possibility 
and  suspicion  of  such  cases,  Bansome,  1244-9, 
1260-1.  (Neither  have  cases  of  disease,  contracted 
from  the  meat  of  animals  suffering  from  pleuro- 
pneumonia been  met  with,  yet  such  animals  are 
condemned  under  the  Conlagious  Diseases  of 
(Animals)  Act,  Littlejohn,  1456-64.) 

Milk  is  more  dangerous  than  meat.  Barlow,  1027-9  ; 
Horsley,  1592;  Myers,  1843-5;  Squire,  996-1001, 
and  poultry  and  rabbits  may  be  as  dangerous  as 
meat,  Horsley,  1629-63 ;  Watson,  1780-2. 

Case  of  disease  acquired  from  tuberculous  fowls, 
Horsley,  1636. 

Suggested  system  of  first  and  second  class  shops  for 
the  sale  of  perfectly  good  meat  and  of  good  meat 
from  tuberculous  animals  respectively,  Littlejohn, 
1464-7. 

There  is  such  a  system  in  Copenhagen.  See  Copen- 
hagen (1). 

The  frequency  of'  abdominal  tuberculosis  suggests 
ingestion  as  the  mode  of  infection,  Barlow, 
1030-5.  A  small  amount  of  tubercular  disease 
might  be  due  to  the  ingestion  of  tuDercular  meat, 
but  there  are  many  other  important  factors. 
Bansome,  1292-1319. 

See  also  Meat  and  Milk. 

Means  of  rendering  tuberculous  food  harmless  See 
Cooking. 

GLASGOW : 

Action  taken  to  prevent  the  supply  of  poor  and 
possibly  dangerous  meat,  Watson,  1739-42. 

GOODHART,  Dk.  JAMES  FREDERICK.  M.D., 
F.R.C.P,,  Physician  to  Guy's  Hospital,  and 
Consulting  Physician  to  the  Evelina  Hospital  for 
Children.    Analtsis  of  Evidence  of. 

Past  experience,  &c.,  1348-68. 

"  Consumption  "  is  not  infectious  from  one  patient  to 
another,  1358a.,  1359  ;  but  the  modern  view  favours 
the  communicability  of  the  disease,  and  tuberculosis 
in  man  and  animals  is  probably  identical,  1360-3. 

Tuberculous  Food. 

Has  not  met  with  cases  of  the  disease  being  ac- 
quired from  tuberculous  food,  but  it  might  be 
acquired  by  an  hereditary  tendency  to  disease,  but 
not  without  the  entrance  of  the  bacillus  ab  extra, 
1364-9.  On  general  grounds,  milk  should  be  boiled 
and  the  sanitary  laws  strengthened,  but  not  with  a 
view  to  diminish  tuberculosis,  and  nny  decrease  in 
the  amount  of  the  disease  should  be  attributed  to 
general  conditions,  1370-4. 

There  are  no. special  precautions  taken  at  Guy's  with 
reference  to  tuberculosis,  1404-13. 

There  is  not  much  danger  in  tuberculous  milk  if  it  is 
boiled,  1419-21. 

The  absence  of  tubercle  in  the  muscles  of  meat 
would  not  guarantee  the  absence  of  the  disease  in 
the  animal,  1422-7. 
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GOODHAET,  Dk.  JAMBS  FR'EB'ERIGK— continued. 
Diseases  of  Children. 

The  disease  in  children  is  often  a  general  one  of 
the  glands,  and  if  due  to  a  bacillus,  it  must  have 
spread  from  the  seat  of  inoculation,  and  the  disease 
would  be  expected  to  appear  earliest  at  the  point  of 
ijioculation,  1376-7. 

Tuberculosis  often  follows  upon  whooping  cough,  and 
acutely  when  there  is  a  family  history  of  disease, 
1389,  1390 ;  it  also  follows  measles,  broncho- 
pneumonia, and  intestinal  catarrh,  1391-3. 

In  children  the  formation  of  large  masses  of  tuber- 
cular  disease  is  more  common  than  in  adults ;  it  is 
a  general  proposition  that,  in  cases  of  chronic 
lesions  of  a  tuberculous  nature,  the  tuberculosis 
consisted  primarily  of  the  change  in  the  glands 
resulting  in  caseation,  and  the  infiltration  of  this 
matter  by  the  tubercle  bacillus  is  the  foundation  of 
tuberculosis,  1396-9. 

The  disease,  in  children,  of  the  glands  is  often  non- 
tuberculous  to  start  with,  and  this  is  favoured  by 
hereditary  or  unfavourable  conditions ;  tuberculosis 
of  the  lungs  starts  in  and  spreads  along  those  parts 
that  are  most  feeble  in  their  movements,  1400-3. 

Mesenteric  disease  in  children,  in  connexion  with 
caseous  glands,  is  not  necessarily  tuberculous  nor 
contains  bacilli,  1415-18. 

The  bacillus  is  not  a  necessary  constituent  of  caseous 
glands,  but  probably  the  latter  lead  to  the  develop- 
ment of  the  former ;  an  antecedent  condition  is 
necessary  to  enable  the  bacillus  to  take  root,  1378, 
1379.  From  experiments  it  seems  likely  that  tuber- 
culous matter,  sufficient  to  enable  a  person  to  take 
the  disease,  is  very  widely  spread,  1380,  1381. 

In  adults,  a  simple  tuberculous  ulceration  of  the 
intestines  without  any  glandular  tuberculous  con- 
dition is  common,  but  in  children  uncommon, 
1384. 

The  relation  between  a  disease  affecting  the  mucous 
membrane  of  the  lung  and  a  disease  in  the  medi- 
astinal glands,  1385-8. 

Is  of  opinion  that  the  bacilli  are  in  everyone,  .and 
only  want  a  susceptible  condition  to  take  root, 
1393,  1394. 

GUY'S  HOSPITAL : 

There  are  no  special  precautions  taken  at  this 
hospital,  with  respect  to  tuberculosis,  Goodhart, 
1404-13. 

Evidence  given  by  Dr.  Goodhart,  Physician  to  Guy's 
Hospital.    See  Goodhaet. 

HBRBIYOEA.    /See  ANIMALS  ;  SuscEPTiBiLiir. 

HBREDITAEY  TUBBROULOSIS : 

( I )  As  a  general  rule  the  disease  in  man  is  heredi- 
tary, and  also  the  majority  of  cases  in  cattle, 
Dreschfeld,  116,  205. 

Inheritance  may  be  a  means  of  contracting 
tuberculosis,  Klein,  649-56. 

In  human  beings  about  half  the  cases  of  the  disease 
are  acquired  (mostly  by  inhalation),  the  remainder 
are  hereditary,  Dreschfeld,  202-4.  The  child  of 
tainted  parents  may  inherit  the  seeds  of  disease  or 
a  predisposition  towards  infection,  but  the  child  of 
healthy  parents  must  contract  the  disease  by 
infection,  Klein,  599-604,  635-9. 

It  is  possible  for  an  individual  to  inherit  the  germs 
of  disease,  and  to  be  free  from  disease,  even  to  the 
age  of  26  or  30  years,  Klein,  640-4,  654-6  ; 
pulmonary  tuberculosis  would  develop  itself  in 
about  20  years  after  birth,  Klein,  657-9.  Baum- 
garten  states  that  where  tuberculous  food  is  effi- 
ciently inspected,  there  cannot  be  much  danger 
from  this  source,  and  that  inhalation  does  not  cause 
much  infection,  therefore  the  great  part  of  existing 
tuberculosis  among  human  beings  in  Germany 
must  be  hereditary  ;  there  are  no  reliable  statistics 
of  inherited  disease,  Klein,  841-61. 

It  would  be  possible  for  an  individual,  who  never 
manifested  symptoms  of  tuberculosis,  though 
possessing  it  in  a  latent  form,  to  pass  it  on  to  his 
or  her  children,  Klein,  905-9. 

About  48  per  cent,  of  the  patients  in  Brompton  Hos- 
pital have  an  hereditary  history,  Powell,  1180-92. 

The  child  of  a  tuberculous  mother  acquires  phthisis 
later  than  the  child  of  a  tuberculous  father,  Powell, 
1160-7. 
i  64140. 


HBEBDITARY  TUBBROULOSIS— cowiwMei. 
(2)  Inherited  predisposition  to  Tuberculosis. 

Hereditary  predisposition  is  an  inherited  weakness 

which  makes  the  individual  more  liable  to  the 

attack  of  the  bacillus,  once  admitted.  Squire,  936-8. 
A    susceptible    constitution    may    be  inherited 

Woodhmd,  351-5,  430-56. 
There  is  in  man  and  animals  an  hereditaiy  tendency 

to  tuberculosis,  Dreschfeld,  116 ;  Barlow,  1025-6. 
The  weak  condition  of  an  animal's  parents  would 

increase  its  susceptibility  to  disease,  Klein,  866-74. 
Children  of  tuberculous  parents  would  be  susceptible, 

but  would  not  necessarily  become  tuberculous, 

Squire,  939-41. 
Evidence  pointhig  to  the  reality  of  an  inherited 

predisposition,  Powell,  1193-7. 
A  predisposition  is  inherited,  but  there  must  be  an 

entrance  of  the  bacillus  to  bring  on  tuberculosis, 

Uansoriie,  1320-2. 
The  hereditary  tendency  cannot  be  prevented  ;  buber- 

culous  persons  cannot  be  prevented  from  marrying, 

Littlejohn,  1670-2. 

(3)  Inherited  Disease. 

Inherited  or  C9ngenital  tuberculosis  is  very  rare,  but 
an  inherited  or  acquired  predisposition  to  tuber- 
culosis is  common,  Woodhead,  351-9.  430-56 ;  Squire, 
935-8  ;  Bansome,  1320-2. 

In  animals  the  disease  is  directly  transmitted,  but 
not  in  many  eases,  Klein,  646,  646  ;  instance  of 
this  in  calves,  Klein,  647-53. 

There  has  been  evidence  of  inherited  tuberculosis 
and  cases  of  congenital  disease  in  young  children, 
and  of  latent  disease  in  persons  even  of  30  years 
of  age,  Klein,  840. 

It  has  generally  been  asserted  that  only  a  taint  is 
inherited,  but  the  bacilli  have  been  found  in  organs 
whence  the  disease  might  be  directly  inherited ; 
instance  of  inherited  disease  in  poultrv,  Klein, 
841-58. 

The  virus  is  actually  handed  down  from  parent  to 
child,  but  may  remain  latent  for  many  years,  and 
be  brought  out  by  a  blow,  Horsley,  1696-1606, 
1639-41. 

HILL,  Mk.  WM.  HENEY,  representing  the  Sheffield 
Butchers'  Association.  Analysis  or  Evidence  of. 
See  LISTER. 

HORSLEY,  PROFESSOR  VICTOR,  P.R.S., 
F.R.C.S.,  Professor  of  Pathology  at  University 
College,  London,  Superintendent  of  the  Brown- 
Institution,  and  Assistant  Surgeon  to  University 
College  Hospital.  Analysis  or  Evidence  or. 
Was  a  member  of  the  Departmental  Committee  on 
Tuberculosis,  1583-90. 

Tuberculous  Food. 

The  tuberculous  disease  in  poultry  is  the  same  as  in 
man  and  cattle ;  it  is  very  prevalent,  and  it  attacks 
most  commonly  the  throat,  mouth,  gullet  and 
liver ;  the  internal  part  of  the  fowls  may  be  a 
source  of  danger,  even  as  dangerous  as  tuberculous 
meat ;  quotes  a  case  of  tuberculosis  being  acquired 
from  fowls,  1629-38,  1665,  1669-63. 

There  is  considerable  liability  of  danger  in  the  con- 
sumption of  tuberculous  milk,  more  so  than  of 
tuberculous  meat,  but  there  is  sufficient  in  the 
latter,  and  in  meat  from  tuberculous  animals,  to 
call  for  precautionary  legislation,  1592.  1594 
1653-6,  1666-76. 

There  would  also  be  danger  from  imported  dead  meat, 
1656-8. 

Frozen  meat  could  be  easily  detained  for  experi- 
mentally determining  whether  it  were  tuberculous, 
1688. 

Mere  roasting  meat  before  a  fire  would  not  insure  the 
destruction  of  the  virus  ;  boiling  the  meat  or  milk 
might  be  satisfactory,  1623-8. 

In  inoculation  experiments  the  extent  of  disease 
produced  would  be  in  proportion  to  the  amount  of 
bacilli  inoculated,  1593. 

Inoculation  is  a  strict  test  for  tubercle  ;  the  animals 
that  would  be  best  experimented  upon  are  rodents 
and  pigs,  1607-22. 

Experiments  on  the  lower  animals  would  be  satis- 
factory in  relation  to  the  possible  effect  a-pon  man 
with  the  same  kind  of  food,  but  a  great  number  of 
experiments  upon  criminals,  if  such  a  thing  were 
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HOESLBY,  PROFESSOR  YIGTOR— continued. 

feasible,  would  be  necessary  to  draw  safe  conclusions, 
1643-52. 

Tlie  chance  of  direct  infection  from  i^erson  to  person 
is  not  BO  great  as  that  which  arises  from  mlialation  ; 
•  the  virus  is  actually  handed  down  directly  from 
parent  to  child,  but  may  remain  latent  and  be 
brought  out  by  a  blow  even  after  many  years, 
1595-1601,  1604U,  1639-41. 

Reason  for  the  generalisation  of  consumption  as 
compared  to  the  localisation  of  scarlatina,  IbU^. 

There  can  be  no  tuberculosis  without  the  entrance  ot 
the  bacillus  into  the  body,  1603. 

Diagnosis  of  Disease. 

Two  methods  of  making  a  diagnosis  of  disease  in 
living  cattle  would  l)e,  firstly,  by  collecting  the 
mucus  from  the  suspected  animal  and  using  it_  in 
inoculation  experiments,  secondly,  by  inoculation 
with  Dr.  Koch's  tuberculin,  1677-80. 

The  stamping  out  of  the  disease  in  cattle  would  mean 
the  slaughter  of  5  per  cent,  of  the  cattle,  and  all 
tuberculous  cattle  should  be  killed  ;  the  disease  m 
fowls  is  usually  so  acute  that  in  its  early  stages  the 
affected  fowl  could  be  slaughtered,  1681-7. 

This  would  produce  a  perceptible  diminution  of  con- 
sumption in  man,  and  especially  in  children,  who 
have  less  resisting  power  than  adults,  1689-98. 

IDENTITY  OF  HUMAN  AND  BOVINE  TUBER- 
CULOSIS. 

Human  and  bovine  tuberculosis  are  identical,  but  the 
latter  is  more  virulent,  Dresohfeld,  165  ;  TU oodhead, 
219-30 ;  Squire,  926-34 ;  Powell,  1127-30  ;  Good- 
hart,  1362-3  ;  Eorsley,  1630;  Klein,  538-49,  574. 


IMPORTED  MEAT: 

There  would  be  danger  from  imported  dead  meat, 

Horsley,  1656-8  ;  Dresehfeld,  151-5. 
The  home  supply  has  been  supplanted  by  foreign 

supply  in  consequence  of  the  rigorous  inspection, 

Watson,  1771-807. 

INPECTIYITY  OP  TUBERCULOUS  FOOD.  See 
FOOD,  TUBERCULOUS  MEAT,  and  MILK. 

INGESTION,  CONTRACTION  OF  TUBERCULOSIS 
BY.  See  FOOD,  TUBERCULOUS  MEAT,  and 
MILK. 

INHALATION,    CONTRACTION     OP  TUBER- 
CULOSIS BY. 
In  large  towns,  streets,  workshops,  &c.,  where  many 

people  congregate,  there  will  be  found  a  good  many 

tubercular  spores  (liable  to  be  inhaled),  Littlejohn, 

1480-8 ;  Klein,  794-7,  898-904. 
No  bacilli  have  been  found  in  the  dust  or  air  of  the 

Manchester  Hospital,  liansome,  1327-36  ;  but  they 

have  been  discovered  in  the  Brompton  Hospital, 

Klein,  898-902. 
There  is  a  greater  liability  to  contract  the  disease 

through  inhalation  than  through   feeding  upon 

tulaerculous  material,  Squire,  970-90. 
Herbivora  sufLer  more  than  carnivora,  suggesting 

that  inhalation  is   a  greater  source   of  danger 

than  ingestion.  Squire,  983-4. 
Human  beings  contract  the  disease  by  inhalation  or 

ingestion,  Woodhead,  ;:i56-9. 
In  human  beings  about  half  the  cases  of  tuberculosis 

are  acquired,  and  of  these  most  by  inhalation, 

Dresehfeld,  202-11. 
The  majority  of  patients,  in  Demerara,  acquired  the 

disease  by  inhalation.    See  Demeeaba. 
The  existence  of  the  bacilli  in  the  atmosphere.  See 

Atmosphere  and  Bacilli  Tubercle. 

INOCULATION  : 

Experimental  inoculation  with  the  virus  from  tuber- 
culous animals  to  test  its  power  of  conferring 
immunity,  Klein,  664-5. 

Results  would  be  in  proportion  to  the  amount  of 
bacilli  introduced,  Horsley,  1593, 

Inoculation  is  tlie  test  for  tubercle,  Horsley.  1607-22. 
See  also  Inquiries  II.  and  III. 

Inoculation  with  Dr.  Koch's  tuberculin  as  a  means 
of  diagnosis  in  the  living  animal,  Horsley,  1677-80. 


INSPECTION : 

Of  meat  and  milk  in  Copenhagen,    See  COPEN- 
HAQEN. 

(1)  Proposed  Inspeetion. 

There  must  be  a  rigorous  inspection,  Myers,  1870. 
The  meat  should  be  examined  before_  it  reaches  the 

shops,  and  if  there  is  no  evident  disease  it  should 

not  be  condemned,  Watson,  1734-9. 
Good  meat    even  from  tuberculous  animals,  should 

not  be  condemned,  Watson,  1811-22,  1829-.33. 
All  obviously  diseased  meat  should  be  condemned, 

Lister,  2014-25. 
The  Copenhagen  system  might  be  carried  out  in 

Great  Britain,    All  meat  should  be  inspected  and 

marked,  Woodhead,  296-306,  309. 
There  should  be  established  a  prohibition  against  the 

use  of  meat  from  oxen,  cows,  and  swine,  unless  it 

is  sold  under  a  system  of  public  inspection,  and 

certified,  Woodhead,  314-6. 
There  might  be  a  system  of  mutual  insurance  among 

the  farmers,  &c.,  with  contributions  from  the  rates 

and  taxes,  Woodhead,  317. 
As  meat,  apparently  healthy,  is  not  incapable  of 

conveying  tuberculosis,  carcases  should  be  inspected 

in  the  slaughter-house^  Dresehfeld,  47-9. 
And  ali  tuberculous  animals  should  be  condemned, 

Woodhead,  405-10. 
There  would  have  to  be  maintained  as  large  and  as 

skilful  staff's   of  inspectors  as  in  Copenhagen, 

Woodhead,  415-29,  487-91. 
The  inspection  of  slaughter-houses  and  imported  meat 

would   be  no  small  matter,   Woodhead,  478-86, 

494-510. 

Suggested  system  of  inspection,  Klein,  885-93. 
Such  systems  of  inspection  might  be  welcomed  by 

the  meat  trade,  Woodhead,  512-3. 
Means  of  diagnosis  of  the  disease  in  the  living 

animal.    See  Diagnosis,  &c.  and  Enquiry  I. 
The  same  regulations  should  apply  to  rabbits  and 

nnnU.T-v.  WaUon.  1780-2. 


poultry,  WoAson,  1780- 

(2)  Value  of  the  proposed  Inspection. 

Such  inspection  of  meat  and  milk  would  in  time 
cause  a  considerable  decrease  in  the  amount  of  the 
disease,  but  it  would  not  eradicate  it,  Woodhead, 
360-3,  395-7 ;  Littlejohn,  1477-8 ;  Horsley,  1689-98. 

There  would  still  be  danger  from  foreign  and  dairy 
produce,  and  from  other  means,  inhalation,  here- 
dity, &c.,  Dresclifeld,  151-5. 

Theoretically  the  disease  might  be  stamped  out, 
Woodhead,  528-35. 

But  this  would  mean  the  slaughter  of  5 'per  cent, 
of  the  cattle  in  the  kingdom,  Horsley,  1681-7. 

Great  mischief  may  be  done  by  hasty  and  super- 
ficial examination,  Watsori',  1808-10. 

(3)  Effect  of  past  Inspection. 

Encouragement  has  been  given  to  the  inspectors  by 
the  discoveries  of  the  last  five  or  six  years,  and 
they  are  now  more  rigorous  in  their  condemnation, 
though  they  have  no  specific  power  under  the  Acts, 
Littlejohn,  1437-52,  1470-6. 

The  consequent  irritation  in  the  meat  trade  is  due  to 
the  lack  of  compensation,  Littlejohn,  1453-5. 

jMleged  undue  condemnation  or  over-zealous  inspec- 
tion, Myers,  1848-9  ;  Watson,  1708-25. 

The  local  authorities  refuse  to  provide  an  inspection, 
not  wishing  to  be  held  to  guarantee  the  meat, 
Watson,  1770. 

The  strict  inspection  has  occasioned  a  withdrawal  of 
a  great  amount  of  good  m'eat  from  the  supply, 
Watson,  1750-69 ;  and  the  foreign  supply  has  to 
some  extent  supplanted  the  home  supply,  Watson, 
1771-807, 

Animals  from  Canada  and  United  States  are  inspected 
in  Glasgow,  Watson,  1834-8. 

The  original  functions  of  the  inspectors,  under  the 
Public  Health  Act,  were  to  put  aside  putrid  and 
over-kept  meat,  and  diseased  meat  is  included 
under  these  headings.  Watson,  1740-8  ;  Myers, 
1850-63. 

Witness  cannot  say  whether  the  amount  of  tubercu- 
losis has  decrea-sed  since  the  inspectors  have  been 
more  rigid  in  condemnation,  Klein,  688-90. 

The  inspectors  have  every  facility  for  examining  the 
meat  when  disembowelled,  Watson,  1726-33. 
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(4)  Inspectors. 
Action  of,  in  Edinburgh.    See  Bdinbusgh. 
Veterinary  surgeons  would  be  in-eferred  to  ordinary 

mai'ket  inspectors,  Drcschfeld,  65-73. 
The   inspectors  should   gain   their  knowledge  by 

experience,  Wcdson,  1823-8. 
Ability  and  education  of  the  inspectors  in  Copen- 
hagen, Woodhead,  415-28. 

JEWS: 

The  Jews  (in  South  Hungary)  have  a  very  effectual 

system  of  inspection,  Klein,  669-72. 
Jews,  who  are  most  particular  with  regard  to  their 

meat,  suffer  as  much  from  tuberculosis   as  do 

Christians,  Myers,  1882-5. 

KLEIN,  Dfi.  EDWAED  EMMANUEL,  F.R.S.,  Lec- 
turer on  Physiology  at  St.  Bartholomew's  Hospital. 
Analysis  of  ByiDE.\CE  of. 
Grcnerally  speaking,  human  and  bovine  tuberculosis 
are  identical,  though  the  latter  is  more  virulent, 
638-48. 

Tabes  mesenterica  is  a  foi-m  of  tuberculosis  arising 
in  children  from  ingestion,  657-61. 

The  dust  caused  in  certain  trades  brings  on,  in  the 
workpeople,  tuberculosis  due  primarily  to  pneu- 
monia, 747-8. 

Banger  from  Tuberculous  Food. 

The  milk'  or  flesh  of  tuberculous  animals  would  be 
dangerous  food,  since  the  bacilli  may  bo  deposited 
in  the  marrow  of  bones,  the  blood  and  muscles, 
562-78,  666, 667,  615-24. 
The  healthy  appearance  of  m,eat  does  not  guarantee 

its  freedom  from  tuberculosis,  579-81. 
Some  means  should  be  devised  for  preventing  the 
exposure  for  sale  of  meat  that  may  be  dangerous 
to  the  public,  682-5. 
Cannot  sa.y  what,  if  any,  has  been  the  decrease  in 
tuberculosis,   since    the   market   inspectors  had 
powers  of  examination  and   rejection  conferred 
upon  them,  588-90. 
Tuberculosis  is  a  disease  that  must  be  produced  by 
the  introduction,  in  one  way  or  other,  of  the  par- 
ticular bacilli  which  produce  the  infection  ;  it  may 
be  inherited,  591-4. 
Milk  would  be  more  dangerous,  since  a  great  deal  is 
consanicd  in  a  raw  state ;  roasting  would  not  much 
lessen  the  effect  of  tuberculous  meat  and  milk,  but 
boiling  would  do  so,  595-8. 
Perfectly  healthy  people  might  contract  the  disease 

through  eating  tuberculous  matter,  605-7. 
Inoculation  of  animals  with  tuberculous  matter  has 
produced  the  disease  ;  exjjcriments  cannot  be  per- 
formed on  man,  625-6. 
It  may  be  concluded,  from  the  results  of  experiments 
on  animals,  that  tuberculous  food  is  dangerous  to 
man,  875-82. 

A  butcher,  in  the  act  of  trimming  off  the  pleura  or 
the  peritoneum,  may  infect  the  meat  generally. 
The  following  method  of  inspection  might  be  en- 
forced, when  the  inspector,  on  the  lirst  opening  of 
the  carcase,  discovers  tuberculosis  in  the  lungs  : 
the  meat  farthest  from  the  lungs  should  be  examined, 
and, if  tubercles  are  found  in  it,  the  whole  should  be 
'  destroyed ;  in  any  case  such  lungs  should  be  con- 
demned. Such  a  system  would  greatly  upset  the 
meat  trade  in  this  country,  884-93.  Evidence  of 
the  acquisition  of  the  disease  by  ingestion,  896. 

The  lung  l)eing  the  most  favouralile  organ  for  the 
development  of  the  disease,  pulmonary  tuberculosis 
is  common,  but  this  does  not  imply  that  the  disease 
is  caused  by  inhalation,  834-7.  Mesenteric  disease 
in  children  is  usually  due  to  ingestion,  838-9. 

Hereditary  Tuberculos  is. 

(i.)  Man  : 

Inheritance  may  be  a  source  of  tuberculosis,  549-56. 

A  weak  child,  born  of  tainted  parents,  may  be  born 
witli  the  seeds  of  the  disease  in  him,  or  may  inherit 
a  prcdiE])ositi( in  towards  infection,  but  the  children 
of  hcaltliy  ].)arents  must  contract  the  disease  by 
iufection, '599-604. 

It  is  possible  for  a  person  to  inherit  the  germs  of 
disease,  and  to  go  free  until  he  is  25  or  .30  years 
of  age,  640-4,  654-6. 

It  would  be  possible  for  a  person,  who  never  mani- 
fested symptoms  of  tuljercnlosis,  though  having 
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the  latent  disease,  to  pass  it  on  to  his  children, 
905-9. 

Pulmonary  t^^berculosis  would  develop  itself  in  about 
20  years  after  birth,  657-9. 

One  individual  of  a  species  may,  another  may  not, 
contract  the  disease  through  food  or  inhalation, 
according  to  susceptibility,  607-14. 

In  many  cases  there  has  been  evidence  of  probably 
inherited  tuberculosis ;  there  are  cases  of  con- 
genital disease  in  young  children,  and  of  latent 
disease  in  persons,  even,  of  30  years  of  age,  840. 

(2)  Animals : 

In  animals  the  disease  is  directly  inherited,  but  not 

in  a  great  number  of  cases,  645-8. 
Quotes  an    instance  of   congenital  tuberculosis  in 

calves,  647-53. 
It  has  been  generally  asserted  that  there  is  only  an 
hereditary  taint,  but  it  has  been  demonstrated  that 
the  bacilli  may  be  present  on  the  muoons  mem- 
brane of  the  Fallopian  tubes,  and  has  been  found  in 
the   testes,    from  which   tuberculosis   might _  be 
directly  inherited  ;  there  are  instances  of  inherited 
disease  in  the  offspring  of  a  tuberculous  cock  ;  the 
same  has  been  found  as  regards  cattle  and  man,  a 
great  portion   of  human  tuberculosis  being  in- 
herited; thei-e  are  no  reliable  statistics  to  show 
the  percentage  of  inherited  tuberculosis,  841-58. 
It  is  said  that  where  milk  is  boiled  and,  together 
with  meat,  efficiently  inspected,— as  is  very  neces- 
sarj', — there  cannot  be   much  danger,   and  that 
since  inhalation  does  not  cause  much  infection,  that 
the  great  part  of  existing  tuberculosis  must  be 
hereditary,  859-61. 
The  weak  condition  of  an  animal's  parents  would  in- 
crease its  ■  susceptibility   to  some  diseases,  and 
possibly  to  tuberculosis,  866-74. 
Animals  in  the  Zoological  G-ardens  evidently  do  not 
inherit  the  disease,  910-13. 

Jewish  Custom. 

The  Jews  (in  South  Hungai-y;  have  an  inspector  who 
examines  all  flesh  slaughtered  ;  if  he  suspects  that 
the  glands  are  tubercular  he  condemns  the  whole 
animal ;  their  system  is  very  effectual,  669-72. 

Definition  of  Tuherctdosis. 
The  diseases  commonly  understood  under  the  head  of 
consumption  of  the  lungs,  besides  tuberculosis,  are 
those  resulting  from  croupous  pneumonia,  gangrene, 
cirrhosis,  septic  processes  in  the  lungs,  and  the 
group  of  diseases  known  as  broncho-pneumonia, 
744,  745. 

No  disease  should  be  called  tirberculosis,  unless,  by, 
examination  or    otherwise,  the  presence  of  the 
bacilli  could  be  demonstrated,  749-52. 
Describes  the  symptoms   and  signs   which  would 
point  out  the  existence  of  tuberculosis,  627-30. 

Tuberculosis  amongst  Animals. 

Bovine  species  are  very  prone  to  the  disease,  then 
come  pigs,  then  sheep  ;  rabbits  and  guinea-pigs  ai'e 
shown  hj  experiments  to  be  highly  susceptible ; 
poultry  and  birds  are  susceptible  to  a  different 
kind  of  tuberculosis;  monkeys  are  subject  to  the 
disease,  753-8. 
It  is  shown  by  the  reports  of  the  Berlin  slaughter- 
houses that  comparatively  very  few  sheep  are 
condenmed  on  account  of  tuberculosis,  769-69. 
As  compared  to  sheep,  cattle  are  very  susceptible  to 
the  disease,  cats  and  dogs  should  be  in  this  respect 
classed  with  sheep,  770-9. 
A  great  many  calves  have  an  early  form  of  tubercu- 
losis (which  must  have  been  inherited),  but  this  is 
not  noticed  as  they  are  not  permitted  to  grow  old 
enough  for  the  disease  to  develop  and  become 
conspicuous,  780-9. 

Tubercle  bacilli. 
It  is  qrtite  possible  for  the  tulierclc-bacillus  to  have 
an  existence  outside  the  body,  and  for  the  spores 
thus  to  exist  in  multitudes  and  to  retain  their 
vitality,  791,  792. 
Tubercular  spores  no  doubt  exist  in  the  streets  in, 
large  towns,  and  especially  in  workshops  and  other 
such  places,  where  there,  is  a  lack  of  sunlight 
which  is  fatal  to  them,  793-7. 
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The  tubercle  bacilli  are  -widely  diffused  in  London ; 
they  have  been  found  in  the  dust  in  the  Brompton 
Hospital,  898-904. 

There  are  two  kinds  of  predisposition  or  liability  to 
contract  the  disease,  that  in  the  species  and  that 
in  the  individuals  of  the  same  species,  798-809. 

The  presence  of  tubercle-bacilli  in  the  atmosphere  is 
not  sufficient  alone  to  cause  infection,  a  predis- 
ponent  condition  is  a  very  important  factor ;  this 
has  been  rather  overlooked,  811-5. 

As  regai  ds  the  attenuation  of  the  tuberculous^  virus 
(from  experiments),  if  rapid  and  extensive  disease 
is  produced,  the  bacilli  are  more  virulent  than 
where  the  progress  is  slower  and  the  disease 
localised,  660-3. 

Experiments. 

Experiments  made  with  reference  to  the  protection 
given  by  the  inoculation  of  virus  from  tuberculous 
animals,  664-5. 

The  experimental  methods  of  introducing  the  bacilli 
have  been,  by  feeding,  by  inhalation,  and  by  intra- 
peritoneal, intravenous,  and  subcutaneous  injec- 
tions, and  injections  into  anterior  chamber  of  eye  ; 
the  third  and  sixth  methods  have  yielded  the  most 
positive  results,  the  next  successful  method  is  the 
fifth,  and  then  the  fourth  method  ;  the  feeding 
experiments  have  given  results  equal  to  those  of 
subcutaneous  injection,  the  results  of  the  inhalation 
experiments  have  been  contradictory,  dependent 
on  the  difi'erent  methods  of  experiment,  but  there 
is  no  doubt  that  infection  can  be  brought  about 
by  inhalation,  816-8. 

Experimenting  with  matter  from  localised  tubercu- 
losis would  give  less  rapid  results  than  with  matter 
from  disseminated  tuberculosis,  819-24  ;  bacilli  difi'er 
in  their  virulence,  825,  826  ;  bovine  tubercle  is 
more  virulent  than  human  tubercle,  827-9  ;  tubercle 
introduced  into  one  animal  and  thence  to  another, 
and  so  on,  would  decrease  in  virulence  ;  the  method 
of  introduction  would  to  a  great  degree  rule  the 
results ;  in  man,  as  in  animals,  there  is  a  varying 
susceptibility  to  infection,  830-3. 

LISTEE,  Mb.  EDWARD,  and  HILL,  Me.  WM. 
HENRY,  representing  the  Sheffield  Butchers' 
Association.    Analysis  of  Evidence  or. 

Meat  in  the  first  stages  of  tuberculosis  should  not 
be  condemned ;  a  tuberculous  animal  can  give  meat 
equal  in  appearance  to  the  most  wholesome  meat ; 
perfectly  good  meat  from  tuberculous  animals  has 
heen  wrongly  ©ondemned ;  in  such  cases  the 
butchers  should  be  compensated,  1886-916. 

Does  not  think  that  meat  from  tuberculous  animals 
has  been  productive  of  the  disease  in  man,  1925-29, 
1933-40. 

Does  not  consider  the  danger  from  healthy  meat 

from  tuberculous  animals  great,  1917-9,  2004-10 ; 

an  experienced  butcher  would  reject  obviously  bad 

meat,  1930-48. 
Is  of  opinion  that  tuberculosis  in  animals  springs 

from  dairies,   1949-63,   and  that  there  is  more 

danger  in  tuberculous  milk  than  meat,  2011-3. 
Respective    ages    at    which    cows    and  oxen  are 

slaughtered,  1954-68.      In  cattle   the  disease  is 

more  common  in  the  older  animals,  calves  being 

rarely  affected,  1972-5. 
Could  not  enforce  the  vendors  of  cattle,  in  the  first 

place,  to  give  a  warranty  of  soundness,  1975-92, 

2026-8. 

Does  not  admit  the  conclusiveness  of  the  analogy  of 
experiments  upon  animals,  1920,  1994-2003. 

All  obviously  diseased  meat  whould  be  condemned 
without  compensation,  2014-25. 

LITTLE  JOHN,  Dk.  HENRY  DUNCAN,  M.D., 
E.R.O.S.,  Medical  Officer  of  Health  for  Edinburgh 
and  Consulting  Medical  Officer  to  the  Local 
Government  Board  for  Scotland  (Board  of  Super- 
vision). Analysis  oi'  Evidence  q-p. 
Grave  evidence  before  the  Departmental  Committee  on 
tuberculosis,  upon  the  difficulty  of  dealing  with  the 
question  of  tuberculosis,  what  was  done  in 
Edinburgh  and  the  question  of  compensation, 
1430-6. 

Formerly  even  manifestly  tuberculous  meat  was 
passed  by  the  inspectors,  but  now  when  the  glands 
are  found  to  be  infected  the  animal  is  condemned, 
on  the  grounds  that  when  the  glands  or  udder  are 
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infected  the  entire  animal  must  be  infected ;  a 
difficulty  ai'ises  since  the  inspectors  have  no  power, 
under  the  Public  Health  Acts,  to  do  this,  1437-49, 
1544-68. 

The  inspectors  have  received  great  encouragement 
and  impetus  in  the  discharge  of  their  duties  from 
the  discoveries  of  the  last  five  or  six  years,  1450-52. 

The  irritation  amongst  the  butchers  and  farmers 
from  the  action  of  the  inspectors  is  mainly  due  to 
the  absence  of  compensation ;  meat  in  the  future 
might  be  sold  in  two  classes,  one  quite  sound  and 
the  other  meat  from  tuberculous  animals,  1453-5. 

Has  not  met  cases  of  the  disease  being  acquired 
from  tuberculous  meat,  nor  from  meat  of  animals 
suffering  from  pleuro-pneumonia,  yet  the  latter 
animals  are  condemned  under  the  Contagious 
Diseases  (Animals)  Act,  1456-62,  1563,  1564. 

Of  300  cows  slaughtered  under  the  clause  of  the  Act 
relating  to  pleuro-pneumonia  in  Edinbui'gh,  120 
were  found  to  be  tuberculous,  and  they  were 
supplying  the  City,  which  has  a  great  juvenile 
population,  with  milk ;  a  greater  percentage  of 
disease  occurred  where  the  housing  of  the  animals 
was  insanitary  ;  a  limited  compensation  was  granted 
by  the  magistrates  under  the  Act,  1463-7.  The 
disease  has  rapidly  spread  in  Edinburgh  (as 
regards  animals)  from  the  disgraceful  condition 
of  the  cowhouses  ;  they  are  in  as  bad  a  state  in 
the  country,  1468-70.  Animals  might  contract 
the  disease  from  tuberculous  attendants,  1581, 
1682 ;  hundreds  of  carcasses  are  now  condemned 
that  would  have  been  passed  10  or  12  years  ago, 
1476. 

An  immediate,  though  gradual  decrease  in  the 
amount  of  consumption  in  the  kingdom  would 
follow  the  prohibition  against  bringing  tuberculou* 
animals  into  the  meat  supply,  1477,  1478. 


No  dead  meat  reaches  the  Edinburgh  public  abat- 
toirs, but  it  is  taken  to  private  dead  meat  depots; 
the  Corporation  are  promoting  a  Bill  to  deal 
with  this  dead  meat  in  a  public  clearing-house, 
1490-6  ;  thus  both  the  dead  and  live  meat  will  be 
safeguarded,  1497,  1498. 

Pigs  are  frequently  infected,  and  sheep,  from  their 
open  air  life,  very  rarely ;  more  or  less,  all  the  cows 
in  the  Edinburgh  dairies  are  infected,  no  doubt 
due  to  insanitary  conditions  of  life,  but  the  sheep 
and  oxen,  "on  the  farms  away  from  Edinburgh, 
enjoy  better  ventilation,  and  thus  greater  immumtj 
from  disease,  1499-521. 

A  thorough  examination  of  milk-giving  cows  during 
life  is  desirable,  1631,  1632. 

Scotland  is  behind  England  with  regard  to  the 
housing  of  cattle  regulations,  1622. 

Enumerates  the  staff  dealing  with  animal  disease  in 
Edinburgh  ;  the  inspector  in  the  first  place  con- 
demns, and  at  any  expression  of  doubt,  a  superior 
officer  is  called  in  and  so  on,  1527-31. 

Cannot  express  an  opinion  as  to  the  means  of  dis- 
covering the  place  and  mode  of  entry  of  the  disease 
in  any  patient,  1523-6. 

The  Edinburgh  Corporation  is  promoting  a  Bill  to 
give  the  inspectors  more  power,  1538,  1539. 

Dr.  Koch's  method  of  diagnosis  of  tuberculosis  has 
yet  to  be  proven,  1636-7. 

The  action  taken  by  the  Corporation  in  Edinburgh 
to  better  the  conditions  of  life  amongst  the  poor 
has  decreased  the  amount  of  disease,  though 
tuberculous  food  is  still  consumed,  1565-9. 

All  animals  that  were  condemned  were  killed  on 
the  ground  that  they  were  in  contact  with  pleuro- 
pneumonia and  not  on  the  supposition  that  they 
were  tuberculous,  1540-3. 

The  patient,  more  or  less  susceptible,  must  be  invaded 
by  the  poison — imbibed,  injected  or  inhaled — ab 
extra,  to  become  tuberculous,  1479,  1480. 

Experiments  might  be  made  upon  criminals,  as  it  is 
not  safe  to  draw  conclusions  from  experiments 
on  animals,  1481,  1482,  1649-62. 

Has  a  suspicion  that  "  consumption''  is  an  infectious 
disease,  expectoration  is  a  medium  for  the  con- 
veyance of  infection,  and  very  little  care  is  exercised 
as  to  this,  1483-5  ;  if  it  were  not  for  the  resisting 
strength  of  the  many,  the  germs,  constantly  float- 
ing in  the  air,  of  tuberculosis  (as  of  scarlatina)  would 
clear  off  the  human  race,  1486-9. 
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LITTLBJOHN,  Du.  HENEY  BHIS OA'S— continued. 

When  carcasses  are  sent  to  a  killing-house  or  depot 
the  authorities  insist  upon  the  offal  being  brought 
with  them  ;  of  course  the  bad  ofFal  may  be  changed 
for  sound  in  the  course  of  transmission,  1573-8. 

Thehereditary  tendency  to  transmission  of  the  disease 
cannot  be  limited,  1670-2. 

There  is  no  test  by  which  tuberculous  meat  can  be 
detected,  1679,  1680. 

At  the  end  of  the  evidence  "  Statistics  of  Tuberculosis 
in  Edinburgh"  are  given. 

LUNGS  : 

The  lungs  are  the  most  favourable  organs  for  de- 
veloping the  disease,  Klein,  834-7. 

The  lungs  are  mostly  affected,  Williams,  736-9. 

The  lungs  are  first  affected  where  inhalation  lias 
caused  disease.  Squire,  946-56. 

MANCHESTER : 

Evidence  given  by  the  physician  to  the  Manchester 
Royal  Infirmary.    See  Dreschpeld. 

In  Manchester  there  are  no  private  slaughter-houses, 
and  the  owners  of  animals  known  to  be  suffering 
from  tuberculosis  cause  them  to  be  slaughtered 
elsewhere,  and  so  bring  only  dead  meat  into  the 
market,  Dreschfeld,  84-7. 

MANCHESTER  HOSPITAL  FOR  CONSUMPTION  : 

The  precautions  taken  in,  and  the  comparative 
liability  of  the  staff,  servants,  and  outsiders  to 
contract  the  disease,  Bansome,  130'3-18a. 

MAN,  TUBERCCLOSIS  IN: 

Tuberculosis  in  man  and  animals  is  identical,  but 
there  is  a  slight  difference  in  quality.  Dresclifeld, 
165;  Woodhead,  219-30;  Squire,  926-34;  Klein, 
538-49,674;  Powell,  1127-30;  Goodhart,lZ62,136d. 

Tuberculosis  amongst  the  Negroes  and  East  Indians 
in  Demerara.    See  Dbmekaba. 

Possibility  of  contracting  tuberculosis  by  inhalation ; 
See  Inhalation,  by  ingestion  ;  See  Eood,  Tubek- 
cuiious,  Meat  and  Milk,  and  see  also  Methods  of 

CONTKACTING  TuBBKCULOSlS  ;  SUSCEPTIBILITY  TO  CON- 
TRACT Tuberculosis,  and  Hereditary  Tuberculosis. 

Transmission  of  Tuherculosis.  See  CoMMirNiCABiLiTY, 
&c. 

Diseases  in  Children.    See  Children,  &o. 

Analogy  of  experiments  on  animals  applied  to  man. 
See  Experiments.    See  also  Tuberculosis. 

McFADYEAN,  PROFESSOR: 

Experiments  by  demonstrating  tubercle  bacilli  in 

milk,  Woodhead,  232-7. 
Inquiry  I.  carried  out  by  Professor  McFadyean. 

Quod  vide. 

MEAT: 

(1.)  From  Tuberculous  Animals. 

Tuberculous  animals  have  not  been  productive  of 

disease  in  man,  Lister,  1925-9  ;  1933-40. 
Has  not  heard  of  tuberculosis  being  acquired  through 

eating  tuberculous  meat,  Littlejohn,  1458-62. 
Meat  is   a   possible   dangerous   conductor   of  the 

disease,  Horsley,  1688-94. 
There  is  also  danger  in  imported  dead  meat,  Horsleii, 

1656-88. 

Obviously  diseased  meat  should  be  discarded, 
Watson,  1716-18 ;  and  an  experienced  butcher 
would  reject  such  meat,  Lister,  1930-48;  Mvers. 
1871-4. 

The  danger  of  contracting  the  disease  by  eating  meat 
from  tuberculous  animals  is  not  gi'eat,  Dreschfeld, 
64,  107-10,  166-74;  Lister,  1917-2010;  Powell, 
1143-54;  but  that  meat,  even  though  apparently 
healthy,  is  not  incapable  of  conveying  tuberculosis, 
or  does  not  necessarily  come  from  a  non-tubercu- 
lous animal  ;  the  sale  of  all  meat  from  tuberculous 
animals  shmild  be  prohibited,  Klein,  579-81  • 
Littlejohn,  1514-787,  Breschfeld,  34.  35,  57-9. 

There  are  no  common  means  of  tolling  whether 
healthy-looking  moat  came  from  a  tuberculous 
animal,  Myrrs,  1875-80. 

The  absence  of  tubercles  in  the  meat  does  not 
guarantee  that  the  animal  is  free  from  disease 
Goodhcurt,  1422-7. 


MEAT — continued. 

Perfectly  healthy  people  could  contract  the  disease 
by  eating;  tuberculous  matter,  Klein,  605-13,  625. 

Tuberculosis  has  been  produced  by  using,  experi- 
mentally, apparently  healthy  meat,  Woodhead, 
399-404. 

The  milk  or  flesh  of  tuberculous  animals  would  be 
dangerous  food,  since  the  bacilli  may  be  deposited 
in  the  marrow  of  the  bones,  the  blood  and  muscles 
Klein,  562-78,  666-7,  616-24. 

If  the  lungs,  pleurte,  liver,  or  glands  of  the  abdomen 
are  found  to  be  diseased,  the  whole  carcase  should 
be  condemned  ;  meat  should  be  inspected  before  it 
is  sent  into  the  market,  Dreschfeld,  37-57.  See  also 
Copenhagen. 

(2.)  Bead  Meat. 

Owners  of  animals  suffering  from  tuberculosis  cause 

them  to  be  killed  elsewhere,  and  so  bring  dead 

meat  only  into  the  Manchester  market  and  avoid 

the  rigid  inspection,  Dreschfeld,  86-7. 
Some  means  should  be  devised  for  preventing  the 

exposure  for  sale  of  meat  that  may  be  dangerous  to 

the  public,  Klein,  582-5. 
Tuberculous  meat  should  be  well  cooked  before  being 

eaten,  Bansoine,  1325-6. 
Meat  in  the  first  stages  of  tuberculosis  should  not  be 

condemned ;  a  tuberculous  animal  can  give  meat 

equal  in  appearance  to  the  most  wholesome  meat. 

Lister,  1886-916. 
There  is  no  rough  or    immediate  test   by  which 

tuberculous   meat    can    be   detected,  Littlejohn, 

1579-80. 

See  also  Inspection  and  Food,  Tuberculous, 

Means  by  which  t^^berculous  food  can  be  rendered 
harmless.    Sec  Cooking. 

There  is  established  a  system  of  lirst  and  second 
class  shops  in  Copenhagen  for  the  sale  of  perfectly 
sound  meat  from  tuberculous  animals.  See  Copen- 
hagen, Meat  Inspection. 

Suggested  adoption  of  this,  Littlejohn,  1464-7. 

MESENTERIC     DISEASES.     See  CHILDREN, 
DISEASES  OF. 

METHODS  OF  CONTRACTING  TUBERCULOSIS  : 
The  disease  must  be  contracted  al  extra,  Barlow, 
1011-20;  Klein,  591-4;  Squire,  926-55;  Littlejohn, 
1479,  1480. 

The  iiresence  of  the  bacillus  is  necessary  to  cause 
disease,  Squire,  926-55 ;  Horsley,  1602. 

In  human  beings  about  half  the  cases  of  tuberculosis 
are  acquired— mostly  by  inhalation— the  rest  are 
hereditary,  Dresctfeld,  202-11. 

The  means  by  which  tuberculosis  is  contracted  ao 
extra,  Woodhead,  364-75;  it  is  contracted  by  the 
poison  (either  imbibed,  ingested,  or  inhaled)  or  by 
inherited  disease  or  inherited  predisposition  to 
disease,  Klein,  591-4,  599-604 ;  see  also  Williams, 
700-43  ;  Bansome,  1232-9 ;  Woodhead,  366-9. 

An  insanitary  condition  of  life  is  more  liable  to 
encourage  the  disease  and  to  increase  its  virulence 
than  bad  food.  Barlow,  1057-62 ;  Bamome,  1260-82 
1336-40. 

There  is  no  evidence  to  trace  the  acquisition  of  dis- 
ease to  ingestion  or  inhalation,  Littlejohn,  1523-6  ; 
disease  ti-aced  to  ingestion,  hub  not  inhalation, 
Klein,  894-7. 

Some  German  pathologists  believe  in  the  contagious- 
ness of  "  consumption,"  Powell,  1157-60. 

The  disease  is  communicable  from  man  to  man, 
Squi/re,  926-7;  Bansome,  1232-45;  Powell,  1127- 
30  ;  but  it  is  not  contagious,  Goodhart,  1358-63. 

By  post-mortem  examination  it  is  possible  to  say 
where  the  disease  commenced,  Barlow,  1105-10. 

It  is  possible  for  the  bacillus  to  enter  by  the  intestine 
and  yet  the  principal  manifestation  be  in  the  lungs, 
Powell  12]  0-3. 

Suscejitibility  is  an  important  factor  in  infection, 
Klein,  811-5. 

See  also  Hereditary  Tuberculosis  ;  Meat,  Milk, 
Food,  Tuberculous;  Inhalation  and  Communica- 

BILITY. 

Tuhercidosis  following  oilier  diseases,  Sfe. 

It  often  follows  upon  whooping-cough,  and  acutely 
when  there  is  a  family  history  of  tuberculosis  ;  it 
also  follows  upon  measles,  broncho-pneumonia 
and  intestinal  catarrh,  Goodha/rt,  1389-94. 
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MILK : 

Nearly  all  the  dairy  cows  in  Edinburgh  are  more  or 
lesa  infected  with  tuberculosis,  Lmiejohn,  1508-13. 

Danger  of  tuberculous  milk  to  young  children  ;  it  is 
even  more  dangerous  than  tuberculous  meat, 
Jlorsley,  1588-94  ;  Dresclifeld,  76  ;  PowJeZZ,  1132-42  ; 
S'gnife,  960-3;  A7e;»,  696-8.  . 

Boiling  does  not  necessarily  sterilise  milk,  bquire, 

961.°  ,      .  T  , 

The  greater  jjart  of  the  milk  and  dairy  products 
consumed  in  this  conutry  are  free  from  any 
inspection  whatever,  Dresclifeld,  83. 
The  existence  of  tubercle  bacilli  has  been  demon- 
strated in  the  milk  of  cow?,  such  milk  is  capable  of 
conveying  the  disease,  Wood]iead,  2d2-b9,  410a^l4, 

465-72.  .„     .  .  1  ■ 

A  thorough  examination  of  nulk-giving  cows  during 

life  is  desirable,  Littlcjolm,  1532. 
System  of  voluntary  milk  inspection.    8eo  Coi'EN- 

HAGEN. 

The  danger  to  a  child  from  feeding  on  its  mother  s 
milk  if  the  mother  is  tubercular,  and  from  a 
tubercular  cow's  milk,  Squire,  946-56. 

Milk  is  more  dangerous  than  meat.,  Squire,  99-5-1001 ; 
Powell,  1140-1. 

Tlie  disease  in  animals  is  common  in  badly  venti- 
lated dairies,  and  tuberculous  milk  is  more  dange- 
rous than  tuberculous  meat,  Lister,  1949-2013 ; 
Barloiv,  l03L!-4;  and  is  especially  dangerous  to 
children,  Sarloiv,  1036-48. 

Milk  should  be  boiled  as  a  precautionary  measure, 
Barloto,  1049-56  ;  Bansome,  1250-3  ;  1311-3. 

This  is  not  necessary,  Powell,  1135-9. 

If  millc  were  so  dangerous  more  disease  amongst 
children  would  be  expected,  Powell,  1161-7. 

Typhoid  fever  has  originated  from  milk  contaminated 
with  impure  water,  but  clinical  experience  would 
point  to  the  negative  with  regard  to  tuberculosis, 
Powell,  1142-8. 

Milk  might  become  infected  by  bacilli  m  dust,  Ban- 
some,  1341-2. 

Wholesale  slaughter  of  tuberculous  cows  in  Edin- 
burgh that  supplied  milk,  Littlejohn,  1463-70. 

MYERS,  Mk.  THOMAS,  President  of  the  National 
Confederation  of  Meat  Traders'  and  Butchers' 
Associations ;  representing  affiliated  associations 
from  Birmingham,  Bolton,  Bradford,  Coventry, 
Doncastcr,  Dublin,  Edinburgh,  .Glasgow  (Whole- 
sale Butchers'  Society),  Halifax,  Hull,  Leeds, 
Liverpool,  Manchester,  and  Paisley  ;  and  SMITH, 
Mb.  J.  R.,  Leeds,  l.'reasurer  of  the  National 
Confederation  of  Meat  Traders'  and  Butchers'  Asso- 
ciations, and  representative  of  the  Leeds  Local 
Association.  Analysis  op  Evidence  of. 
Milk  would  be  more  dangerous  than  meat.  Have 
not  heard  of  injurious  effects  behig  caused  by 
tuberculous  food';  the  danger  would  be  slight  in. 
the  early  stages  of  disease,  181-3-5,  1864<-9. 
There  must  be  a  rigorous  inspection,  1870. 
The  amount  of  disease  has  decreased  as  the  sanitation 

has  improved,  1847. 
Instance  of  undue  condemnation,  1848-9.  In  conse- 
quence of  the  greater  activity  of  the  inspectors  the 
home  supply  has  been  supplanted  by  the  foreign ;  the 
imported  dead  meat  escapes  inspection,  1850-63. 
Evidently  diseased  meat  would  never  be  exposed  for 
sale,  1871-4. 

There  are  no  ordinary  means  of  telling  whether 

healthy  looking  meat  came  from  a  tuberculous 

animal,  187-5-80. 
The  Jews,  who  are  most  particular  with  regard  to- 

their  meat,  suffer  from  tuberculosis  as  much  as- 

Christians,  1882-5. 

PIGS.    See  Animals,  Susceptihilihj,  &c. 

PLEURO-PNEUMONIA : 

A  recent  clearance  of  animals  under  a  pleuro-pneu- 
monia  order  in  Edinburgh  demonstrated  that  a- 
great  percentage  of  them  were  suffering  from 
tuberculosis,  LiUlejohii,  1463-7. 

POULTRY : 

The  disease  in  poultry  is  identical  with  that  in  man 
and  animals,  it  attacks  mostly  the  throat,  mouth,, 
gullet,  and  liver,  and  the  internal  parts  of  tuber- 
culous fowls  would  be  dangerous  as  food;  case  of 
tiibi-rcnlosis  acquired  from  poultrv,  Horsley, 
1629-63. 


POULTRY— cowimMed. 
The  disease  in  poultry  is  so  acute  that  it  is  easily 
recognisable  in  its  earliest  stages,  Horsley,  1681-7. 
Poultry  are  much  more  susceptible  than  cattle  and 

sheep,  Watson,  1780-2. 
See  also  Animals  and  Food,  Tuberculous. 

POWELL,  Dr.  RICHARD  DOUGLAS,  M.D.,  P.R.C.P., 

Physician  Extraordinary  to  Her  Majesty  the  Queen, 
Consulting  Physician  to  the  Brompton  Hospital, 
and  Physician  to  the  Middlesex  Hospital.  Analysis 
or  Evidence  or. 
Past  experience,  1120-4. 

Tuberculosis  in  man  and  animals  is  identical,  with  a 
slight  difference  in  quality,  and  is  communicable, 
1125-30,  but  is  sufficiently  identical  to  trust  the 
analogies  that  .  may  be  drawn  from  the  lower 
animals  and  applied  to  man,  1170-3.  Thus  it 
might  bo  inferred  that  if  a  cow's  milk  did  harm  to 
a  calf,  it  would  similarly  harm  a  child,  1174-9. 

Tulerculous  Food. 

Has  not  met  with  cases  of  the  disease  contracted 
from  tuberculous  meat  or  milk,  1131-4.  Does  not 
think  that  the  boiling  of  milk  is  a  necessary 
recommendation,  1135-9.  Milk  would  be  a  more 
probable  source  of  infection  than  meat,  1140,  1141. 
Typhoid  fever  has  originated  from  milk  (contami- 
nated with  impure  water),  but  as  to  tuberculosis 
clinical  experience  points  to  the  negative  ;  phthisical 
tuberculosis  is  very  rare  in  young  infants  being 
nourished  by  lactation,  as  is  tuberculosis  of  the 
bowels,  1142-8.  There  is  not  much  risk  in  the 
eating  or  drinking  of  tuberculous  food,  1149-54; 
but  evidently  tuberculous  food  should  be  prohibited, 
1155. 

German  physicians  are  impressed  with  the  con- 
tagiousness, man  to  man,  of  consumption,  but  not 
of  animal  to  man,  1156-60,  si7.ice  raw  meat  is 
commonly  given  to  patients,  1168,  1169. 
If  milk  were  so  dangerous  more  disease  amongst 
children  should  be  expected  ;  statistics  show  that 
the  child  of  a  diseased  mother  acquires  phthisis 
later  than  that  of  a  diseased  father,  1161-7. 

Hereditary  Tuherculosis. 

About  48  per  cent,  of  the  patients  in  Brompton 
Hospital  have  an  hereditary  history;  the  inheri- 
tance in  '59  p^r  cent,  is  on  the  female  side,  and 
37  per  cent,  on  the  male  side),  1180-92.  This 
percentage  "  of  inheritance  would  hold  good  with 
children,  and  it  strongly  points  to  the  reality  of 
inheriting  a  predisposition  to  phthisis,  1193-7. 
The  sanitai'y  precautions  taken  in  Brompton  Hospital 
include  the  disinfecting  of  sputa  and  spittoons 
1198-204.  .  - 

The  mortality  of  the  staff  and  peojile  emiiloyed  at  the 
hospital  is  quite  within  the  average  of  ordinary 
mortality,  1207. 
The  place  at  which  the  bacilli  enter  the  body  cannot 
be  inferred  from  the  local  manifestation  of  the 
tubercle,  1210-3. 

PRECAUTIONS  TO  BE  TAKEN: 

All  obviously  tuberculous  material  should  be  de- 
stroyed, Horsley,  1688  ;  Lister,  2014-25  ;  but  sec 
also  Inspection  (1)  and  (2). 
The  ordinary  modes  of  cooking  meat  and  boiling 
milk  afford  a  sufficient  guarantee  against  infection, 
Dresclifeld,  111-2,  120 ;  the  latter  ijrecautiou  is 
successfully  carried  out  in  Germany,  Dresclifeld, 
121-7,  but  see  also  Cooking  Pood,  &c. 
Necessity  of  inspecting  cattle  and  their  sheds  and  of 
preventing  persons  suffering  from  tuberculosis  from 
serving  in  them,  Dresclifeld,  167 ;  Littlejohn, 
1581-2. 

Though  the  disease  does  not  frequently  spring  from 
tuberculous  food,  yet,  on  general  grounds,  a  more 
stringent  administration  of  the  law  of  inspection 
is  needed,  Bansome,  1323-6. 
To  better  the  insanitary  conditions  of  life  is  a  more 
necessary  precaution  against  tuberculosis  than  to 
make  regulations  for  meat  insiiection.  Barlow, 
1057-62;  Bansome,  1282-90;  ScpUro,  991-4. 
The  system  in  vogue  in  Copenhagen  for  milk  and 
meat  inspection  might  with  great  difficulty  be 
adopted  m  this  country,  Woodhead,  271-94,  346, 
478-521. 

Precautions  taken  at  Brompton  Hospital,  Powell, 
1199-1209. 

Cattle  and  Cattle  Sheds>    See  SL.4UGHTEriH0uSEs,  &c.] 
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PREDISPOSITION  TO  TUBERCULOSIS  : 
Hereditary.    See  Hekeditaey  Tuburculosis  (3). 
Acqidred.    See  Susceptibility. 

RABBITS : 

Experiments  conducted  by  Dr.  Dreschfeld  upon 
rabbits,  Dreschfeld,  1-19-98-100,  188-9. 

DiaoTiim  showing  the  results  of  the  above  experi- 
ments, Dreschfeld,  end  of  evidence. 

Rabbits  are  more  susceptible  than  cattle  and  sheep, 
Watson,  1780-2. 

SA.NSOME,    De.  ARTHUR,    M.D.,   M.A.,  F.R.S., 

Honorary  Physician  to  the  Manchester  Hospital 
for   Consumption   and   Diseases   of   the  Throat. 
Analysis  of  Evidence  or. 
Past  experience  of,  1219-31. 

As  a  general  rule  the  disease  must  be  communicated 
ah  extra  by  inhaling,  imbibing,  or  ingesting  the 
poison,  or  possibly  by  inheritance,  1232-9.  Atten- 
dants on  consumptive  people  and  hospital  staffs 
would  not  be  more  liable  to  disease  than  others,  1 240, 
1241,  1314-7.  This  is  no  doubt  due  to  the  perfect 
ventilation ;  the  bacilli  are  derived  chiefly  from  the 
patients'  sputum,  which  becomes  dried  and  carried 
off  in  dust,  1261-7, 1303-10. 

A.iiimals  have  contracted  tuberculosis  by  inhaling 
powdered  and  dried  sputum,  1268-71. 

Does  not  consider  the  "catching  the  breath"  of  a 
patient  as  dangerous,  but  the  emanations  from  an 
infected  patient  may  be  so,  1280,  1281.  Has  found 
the  bacillus  in  a  patient's  breath,  but  not  in  the 
air  of  the  hospital,  1328-9. 

Sputum  exposed  in  well-lighted  and  ventilated  place 
and  in  a  badly-lighted  and  ventilated  place  caused 
respectively  negative  or  positive  results,  133'i-40. 

Tuhercidous  Food. 

Has  not  met  with,  but  has  suspected,  cases  of  meat 
and  miliv  conveying  the  disease  to  man,  1244, 
1245.    There  is  a  possibility  of  such  cases,  1246-9. 

Has  experienced  cases  which  could  not  be  accounted 
for  except  the  assumption  of  milk  infection ;  the 
milk  in  the  hospital  is  always  boiled ;  this  is  very 
necessary,  1250-3,  1311-3. 

On  general  grounds  the  la.ws  as  to  dairies,  cattle,  and 
sanitation  should  be  strengthened,  1254-60,  1282-7. 
It  would  be  risky  to  jjurchase  meat  from  one 
butcher  where  it  would  be  safe  from  another,  1288- 
91. 

A  small  amount  of  tuberculosis  might  be  due  to  the 
ingestion  of  tubercular  meat,  1292,  1293,  but  there 
are  vastly  more  important  factors,  1319.  Tubercu- 
lous meat  must  Ije  well  cooked  to  be  safely  oaten, 
1325,  1326.  Milk  might  become  infected  by  dust, 
1341,  1342. 

The  bacillus  of  tuberculosis  gains  virulence  after  some 
little  time  under  certain  bad  hygienic  conditions  ; 
there  are  houses  in  the  low  districts  of  Manchester 
in  such  a  condition,  where  the  disease  constantly 
occurs,  1272-9. 

There  has  been  a  diminution  of  tuberculosis  in 
Manchester,  1292-7. 

Hereditary  Consumption. 

Although  possible,  directly  inherited  disease  is  rare, 
but  a  predisposition  to  the  disease  is  inherited,  and 
infection  must  arise  ah  extra,  1320-2. 

SALE  OP  MEAT : 

The  meat  should  be  examined  before  it  reaches  the 
shops,  Dreschfeld,  47-59  ;  Watson,  1734-9. 

iSuggested  system  of  first  and  second  class  shops  for 
the  sale  of  first  and  second  class  meat  (as  in 
Copenhageji),  Littlejohn,  1454.  See  also  Copkn- 
HAGEN  (1). 

Some  means  should  Ije  devised  for  preventing  the 
sale  of  meat  from  a  tuberculous  animal,  Klein, 
682-5. 

SANITATION : 

Precautious  taken  at  the  Brompton  and  Manchester 

Hospitals  for  consumption,  and  Guy's  Hospital. 

See  Bbompton,  Manchestee,  and  Guy's  Hospitals. 
On  general  grounds ;  the  sanitary  laws  should  be 

strengthened,  Oooclliart,  1370-4,  Bansome,  1254- 

(iO,  1282-7. 

The  decrease  in  the  number  of  consumptive  cases  is 
due  to  the  better  sanitary  regulations,  Littlejohn, 


SANITATION— coiiiinwef/. 

1563-9  ;  Sciuire,  985 ;  Goodhart,  1370-4 ;  Myers, 
1847. 

Susceptibility  is  increased  by  insanitary  occupations, 
Klein,  747-8 ;  and  the  bacillus  becomes  more 
virulent  under  the  same  conditions,  Bansome, 
1272-9. 

Instance  of  insanitary  districts  in  Manchester,  where 
the  disease  constantly  occurs,  Bansome,  1272-9. 

Healthy  persons  would  resist  the  attack  of  the  germs 
in  the  air,  Squire,  958-9. 

Special  vocations  in  life,  special  trades,  &c.  increase 
susceptibility,  Squire,  957. 

Attendants  on  consumptive  persons  and  hospital 
staffs  would  not  be  more  liable  to  disease  than 
others,  Bansome,  1240-1,  1314-7  ;  this  is  no  doubt 
due  to  good  ventilation,  Bansome,  1261-7.  The 
mortality  of  persons  employed  at  BromiJtcn 
Hospital  is  no  greater  than  the  average  mortality, 
Powell,  1207. 

A  person  with  an  hereditary  tendency  to  disease,  if 
living  under  good  sanitary  conditions,  would  be 
in  no  danger  of  disease.  Barlow,  1065. 

Better  conditions  of  life  are  more  important  than 
good  regulations.  Barlow,  1057-64  ;  Squire,  991-4. 

A  percentage  of  disease  in  animals  due  to  insanitary 
housing,  Littlejohn,  1468-70. 

If  sheep — rarely  tuberculous — were  confined  in 
stables,  as  are  cattle,  it  is  likely  they  would  bo 
found  equally  tuberculous,  Squire,  975  -82. 

SLAUGHTER-HOUSES  AND  CATTLE  SHEDS, 
DAIRIES,  &c. 

Slaughter-houses. 

To  ensure  the  absence  of  diseased  meat  in  the  market, 
it  is  very  necessary  that  the  moat  should  be 
inspected  in  the  slaughter-houses,  Dreschfeld, 
48-56. 

In  Manchester  there  are  no  private  slaughtcr-houses, 

Dreschfeld,  84-6. 
System  of  public  slaughter-houses  in  Copenhagen. 

See  Copenhagen. 

Cattle  Sheds. 

Cattle  shods  shovild  bo  regularly  inspected,  Dreschfeld, 
114 ;  Squire,  991-5,  as  the  great  amount  of 
tuberculous  animals  owe  their  condition  to  their 
insanitary  staljling,  Littlejohn,  1468-76. 

The  importance  of  good  h.ygienic  conditions  of  life. 
See  Sanitatiox. 

A  recent  clearance  of  cow  houses  in  Edinburgh, 
Littlejohn,  1463-7. 

See  also  Milk  and  Dairies. 

SMITH,  Mr.  .1.  B.,  Leeds,  Treasurer  of  the  National 
Confederation  of  Meat  Traders'  and  Butchers' 
Association,  and  representative  of  Leeds  Local 
Association.  Analysis  op  Evidence  of.  See  Myers. 

SPORES,  TUBERCULAR.  See  BACILLI  and  IN- 
HALATION. 

SPUTUM: 

Means  of  dealing  with  phthisical  sputum  in  hospitals, 

Bansome,  12G5,  1310a. 
Experiments  with  sputum   in  a  well -lighted  and 

ventilated  place  gave  negative,  and  in  a  badly. 

lighted   and   ventilated   place,    positive  I'esults, 

Bansome,  1334-40. 
Danger  of  expectoration  as  a  medittm  for  conveying 

disease,  Littlejohn.,  1483-5. 

SQUIRE,  Dr.  J.  EDWARD,  M.D.,  London,  M.R.C.P., 
Physician  to  the  North  London  Hospital  for  Con- 
sumption.   Analysis  op  Evidence  or. 

Previous  experience  and  appointments,  915-25. 

The  entrance  of  the  bacillus  is  a  necessary  factor  in 

the  causation  of  the  disease,  which  is  communicable 

from   individual    to    individual   and   species  to 

species,  926-8,  954,  955. 
Tuberculosis  in  man  and  animals  is  identical,  and  is 

communicated   by   the   entrance    of  the  germ, 

by  inhalation,  or  ingestion,  929-34. 
Experiments  to  show  this  were  made  long  before  the 

discovery  of  the  bacillus,  964-8,  971-3.' 
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Sereditary  Tuberculosis. 

An  inherited  predisposition  is  an  inherited  weakness, 
which  makes  the  individual  more  liable  to  succumb 
to  the  attack  of  the  bacillus  once  admitted ;  but 
the  inherited  disease  is  possible,  y35-8. 

Persons  born  of  tubercular  parents  would  be  more 
liable  to  infection,  but  would  not  necessarily- 
become  themselves  tubercular,  939-41, 

Tuberculous  Food. 

It  is  difficult  to  cite  cases  of  the  disease  being  con- 
tracted through  food,  as  inhalation  may  have 
operated  in  producing  infection,  942-6. 

If  a  child  is  reared  on  its  mother's  milk,  the  mother 
being  tuberculous,  there  is  a  risk  of  infection ; 
children  fed  by  hand  may  contract  the  disease 
through  tubercular  milk  ;  the  tubercle  forms  in 
the  intestines  and  mesenteric  glands,  and  then 
general  tuberculosis  sets  in  ;  in  the  case  of  infection 
from  inhalation  the  lungs  Woidd  be  first  affected, 
946-50,  956. 

The  children  of  the  poor  would  be  more  liable  to 
attack  than  those  of  the  rich  ;  feeding  on  unnatural 
food  would  predispose  to  consumption  of  the 
bowels,  961-3. 

Children  consume  more  milk  than  meat,  and  adults 
vice  versa ;  children  being  more  liable  to  tubercu- 
losis points  to  the  greater  danger  from  milk  than 
meat,  995-1001. 

There  is  more  danger  from  milk  than  meat,  and 
from  both  the  danger  would  not  always  be 
eradicated  by  cooking,  960-3. 

A  person  in  good  health  would  resist  the  attack  of 
the  germs  in  the  air  or  in  the  food  he  eats,  968-9. 

Although  the  amount  of  consumption  in  animals  has 
increased,  it  has  decreased  in  man ;  this  shows 
that  the  risk  from  inhalation  is  greater  than  that 
from  tuberculous  meat  and  milk,  so  that  even 
were  the  supply  of  tuberculous  food  cut  off  there 
would  still  be  the  danger  of  contracting  the  disease. 
969-70,  984,  986-90. 

Tuberculosis  in  Animals. 

The  disease  has  not  been  found  in  wild  animals,  974. 

If  sheej^,  rarely  tuberculous,  were  confined  in  stables 
as  cattle  are,  it  is  likely  they  would  be  found 
equally  tuberculous,  975-82. 

The  herbivora  sufl'er  in  larger  proportion  than  the 
carnivora,  from  which  it  is  deduced  that  the  disease 
is  more  liable  to  infect  animals  through  inhalation 
than  ingestion,  and  that  would  also  apply  to  man, 
983-4. 

Conditions  of  Life  with  respect  to  Consumption. 

The  decrease  of  consumption  in  the  last  quarter  of  a 
century  is  due  to  improved  hygienic  conditions 
of  life,  986. 

Special  conditions  of  life,  working  at  a  business 
-(t^hich  compels  the  inhalation  of  a  large  amount  of 
dust,  or  being  exposed  to  infection  after  an  illness , 
would  increase  susceptibility,  957. 

It  would  be  more  desirable  and  practicable  to  make 
regulations  for  better  hygienic  conditions  and 
housing  of  cattle,  than  to  make  food  regulations, 
991-4. 

SUSCEPTIBILITY  TO    CONTRACT  TUBERCU- 
LOSIS : 

There  are  two  kinds  of  predisposition  to  contract  the 
disease,  one  of  the  species,  and  the  other  of  the 
individuals  of  the  same  species,  Klein,  798-809. 

The  susceptibility  in  man  and  animals  is  the  same 
Klein,  833. 

Man. 

The  children  of  the  poor,  who  are  constitutionally, 
or,  perhaps,  temporarily  weak,  would  easily  con- 
tract the  disease  from  tuberculous  milk,  Woodhead 
239-69 ;  465-72. 

Comparative  liability  of  the  inhabitants  of  Demerara 
to  contract  the  disease,  Williams,  727-32. 

Hereditary  .'iuiccpii'oility  or  predisposition  to  tuber' 
culosis.    Bee  Uereditaky  Tqbeiiculosis, 


SUSCEPTIBILITY   TO    CONTRACT  TUBERCU- 
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Animals. 

Animals  in  the  open  air  are  likely  to  be  more  free 

from    the   disease.    Squire,    974-83 ;  Littlejohn, 

1507-8,  1513-21. 
Poultry  are  susceptible  to  tuberculosis,  cats  and 

dogs  are  not,  Dreschfeld,  131-2,  143-9;   see  also 

Klein,  753-90. 
Poitltry  and  rabbits  are  much  more  susceptible  than 

cattle   and   sheep,    Watson,    1780-2.     See  also 

Animals,  Susceptibility,  &c. 

TABES  MESENTERIOA : 

Is  a  form  of  tuberculosis  arising  from  ingestion  of 
tubercular  matter,  Klein,  557-61.  See  also 
Childken,  Diseases  of. 

TUBERCULOSIS  : 

Definition. 

The  diseases  commonly  understood  under  the  head 
of  consumption  of  the  lungs,  besides  tuberculosis, 
are  those  resulting  from  pneumonia,  crotipous 
pneumonia,  gangrene,  cirrhosis,  septic  processes 
in  the  lungs,  and  the  group  of  diseases  known  as 
bronchial  pneumonia,  Klein,  744-5. 

'So  disease  should  be  called  tuberculosis  unless  the 
bacilli  can,  by  experiments  or  otherwise,  be  demon- 
strated, Klein,  762. 

Symptoms  and  signs  which  would  point  out  the 
existence  of  tuberculosis,  Klein,  629-30. 

The  disease  in  man  and  animals  is  identical,  but  in 
the  latte:-  is  more  virulent,  Horsley,  1630  ;  Wood- 
head,  219-30  ;  Klein,  543-49,  574  ;  Goodhart,  1362- 
3  ;  Squire,  926-34 ;  Powell,  1125-30. 

The  geographical  distribution  of  tuberculosis, 
Bansome,  1344-7;  Eorsley,  ]602, 

Amongst  the  Negroes  and  East  Indians.  See 
Demehaea. 

The  indications  of  tuberculosis,  and  what  diseases 
are  accompanied  by  tuberculosis,  Goodhart,  1384-94, 
1414-8. 

Tuberculosis  following  other  diseases,  Goodha/rt, 
1389-93. 

Tuberculosis  must  be  produced  by  the  introduction, 
in  one  or  another  way,  of  the  particular  bacilli 
which  produce  the  infection,  Klein,  591-4  ;  Squire, 
926-29,  Barlow,  1014-20. 

The  disease  in  a  rapid  and  extensive  form  is  much 
more  virulent  than  where  the  progress  is  slower 
or  the  disease  localised,  Klein,  660-3. 

The  lung  being  the  most  favourable  organ  for 
developing  the  disease,  pulmonary  tuberculosis  is 
more  common  than  that  caused  by  ingestion, 
Klein,  834-7. 

Intestinal  tuberculosis,  Goodhart,  1382-4.  Relation 
of  tuberculosis  of  the  mucous  membrane  of  the 
lungs  to  that  of  the  mediastinal  glands,  Goodhart, 
1385-8. 

Hospital  statistics  would  in  a  broad  way  show  the 
predominance  of  the  disease  in  one  group  of  organs 
or  other.  Barlow,  1111-3. 

The  probable  place  of  entry  of  tuberculous  matter 
into  the  body,  and  the  conditions  under  which  it 
enters,  Goodhart.  1375-79  ;  Horsley,  1603-6. 

Tuberculosis  produced  experimentally.  See  "  Ex- 
periments.'' 

Tuberculosis  produced  hj  ingestion.  See  EooD, 
TuBEECULOUS,  Meat  and  Milk.  By  Inhalation.  See 
Inhalation. 

See  also  Children,  Diseases  of  ;  Methods  of  Con- 
tracting TUBEKCULOSIS  ;  SUSCEPTIBILITY  TO  CONTKACT 

TaBERcuLosis  ;  and  Animals,  Tubeeculosis  in. 

VETERINARY  SURGEON: 

The  inspection  of  meat  by  veterinary  surgeons  is 
preferable  to  the  inspection  by  ordinary  market 
inspectors,  Breschfeld,  67-73. 

WATSON,  Mr.  EDWARD,  President  of  the  Glasgow 
United  Eleshers'  Society,  Member  of  the  County 
Council  for  Lanarkshire,  and  partner  in  the  firm  of 
Robertson  and  Johnston,  cattle  salesmen,  Glasgow. 
Analysis  of  Evidence  of. 

Experience,  1699-1707. 

The  inedical  aT.d  sanitary  authorities  have  exceeded 
their  duties  in  that  they  have  condemned  meat 


INDEX  AND  DIGEST  OF  EVIDENCE. 


113 


WATSON,  Mr.  }<1DW ARD—coniiuued. 

■whicli  has  never  been  proved  to  be  dangerous  to 
man  ;  the  flesh  of  animals  that  is  self-evidently 
diseased  should  be  condemned,  but  the  healthy 
meat  from  an  animal,  parts  of  which  were  tubercu- 
lous and  had  been  eradicated,  should  not  be  con- 
demned ;  inspection  would  be  best  carried  out  at 
the  slaughter-house,  1708-25. 
The   inspectors   confine    their    operations    to  the 
slaughter-houses  and  public   markets,  and  have 
every  opportunity  of  examining  the  animals  when 
disembowelled,   1726-33.     The  meat   should  be 
examined  before  it  is  permitted  to  go  into  the 
shops,  but  any  meat,  if  well  nourished  and  con- 
taining no  evident  disease,  ought  not  to  be  con- 
demned, 1734-9. 
The  original  functions  of  the  inspectors,  under  the 
Public  Health  Act,  were  to  put  aside  putrid  and 
overkept  meat   and   diseased   meat  is  included 
under  these  headings,  1740-8. 
The  increased  vigour  of  inspection  has  brought  about 
a  loss  to  the  meat  trade  in  Glasgow,  but  it  has 
kept  out  a  great  quantity  of  inferior  cattle  ;  they 
are  slaughtered  outside,  and  the  dead  meat  is  sent 
in  with  all  traces  of  disease  excised,  1750-69.  The 
butchers  have  petitioned  the  local  authority  to 
provide  a  rigorous  inspection,  but  they  refuse  to 
do  so,  since  they  might  be  held  to  guarantee  the 
soundness  of  all  the  animals  in  the  market,  1770; 
and  the  home  supply  has  been  supplanted,  to  a 
degree,  by   imported  cattle,  and  imported  dead 
meat,  which  cannot  be  so  easily  examined,  1771-80, 
1789-93,  1802-7. 
The  imported  live  animals  are  inspected,  as  other 

live  animals  coming  into  Glasgow,  1834-8. 
The  same  regulations  should  apply  to  rabbits  and 
poultry,  which  are  much  more  susceptible  to  the 
disease  than  are  cattle  and  sheep,  1780-2. 
There  should  be  some  compensation  for  animals,  to 
all  appearances  well  nourished  and  sound,  which 
are  by  examination  declared  to  be  diseased  and 
condemned,  1783-8. 
Prom  the  appearance  of  the  flesh  it  would  be  quite 
possible  to  say  that  an  animal  had  been  badly 
infected  with  tuberculosis,  foot-and-mouth  disease, 
or  pneumonia,  1794-801 . 
Great  mischief  may  be  done  by  hasty  and  superficial 

examination,  1808-10. 
If  meat  was  good  meat,  though  from  a  tuberculous 
animal,   it   should  not   be   condemned,  1811-21, 
1829-33. 

The  inspectors  should  gain  their  knowledge  of  what 
is,  or  is  not,  good  meat  by  experience  ;  those  in 
Glasgow  are  excellent  judges,  1823-8. 

WILLIAMS,  Db.  a.  DAWtiOISr,  M.B.,  diploma  of 
Public  Health,  Cambridge,  Surgeon  in  charge  of 
the  Public  Hospital,  George  Town,  Demerara. 
Analysis  of  Evidence  of. 

Part  experience  in  the  Colonial  service,  673-4. 

"  Consumption''  is  very  common  in  British  Guiana, 
amongst  the  negroes  and  coolies ;  there  are  few 
whites  in  the  colony,  two-thirds  of  the  population 
are  negroes  and  persons  of  mixed  blood,  the 
remainder  being  East  Indians,  675-80. 
.  There  is  more  consumption  than  there  was  50  years 
ago ;  the  negroes  suffer  more  than  the  Hindoos, 
681-3. 

About  1,000  deaths  occur  annually  in  t\\e  hospital, 
of  which  25  per  cent,  are  from  phthisis  and  acute 
tuberculosis,  685-6. 

The  inhabitants  eat  very  little  meat,  their  tubercu- 
losis is  mainly  contracted  through  inhalation  of 
the  products  of  previously  existing  cases,  the 
predisposition  being  increased  by  the^  close 
atmosphere,  687-96,  720. 

The  disease  cannot  be  contracted  from  eating  (tuber- 
culous) meat,  as  what  little  is  used  is*well  salted 
and  cooked,  696-702,  721-6. 

It  is  the  general  opinion  that  consumption  has 
increased  in  the  colony,  696-9,  703-7. 

The  disease  more  affects  the  younger  people  amongst 
the  negroes  ;  they  do  not  consume  a  great  amount 
of  milk,  709-16.  ' 

The  coolies  use  more  milk  than  the  negroes ;  the 
milk  is  usually  boiled,  740-3. 

The  negroes  are  subject  to  the  more  acute  and  rapid 
form  of  tuberculosis,  whereas  the  coolies  suffer 
from  the  disease  in  the  form  usually  seen  in 
England,  717-9. 
i  64140. 
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The  Hindoos  and  negroes  live  under  much  the  same 
circumstances,  the  former  are  more  associated 
with  the  cattle,  yet  they  do  not  sulfer  with  such 
intensity,  729-34. 

In  the  post-mortem  examinations  the  lungs  seem  to 
be  the  organs  most  a.ffected,  736-9.  Statistics  of 
the  disease  in  the  colony.  Printed  at  the  end  of 
witness's  evidence. 

WOODHEAD,  Dr.  GERMAN  SIMS,  F.R.C.P., 
Edinburgh,  F.R.S.E.,  Director  of  the  Laboratories 
of  the  conjoint  Examining  Board  in  England,  of 
the  lioyal  Colleges  of  Physicians  and  Surgeons. 
Analysis  of  Evidence  of. 

Past  and  present  appointments,  &c.,  212-17. 
There  is  no  distinction  between  human  and  bovine 
tuberculosis,     but     there    is     no    evidence  of 
transmission,  220-30. 

Milk,  Tuberculosis  conveyed  by. 

An  examination  of  a  number  of  cases  of  children 
suffering  from  tabes  mesenterica,  has  shown  the 
origin  of  the  disease  to  have  been  in  the  alimentary 
tract  or  glands,  231-4, 
Comparative  extent  of  tabes  mesenterica  in  children, 
376. 

In  conjunction  with  Professor  McPadyean,  witness 
examined  a  number  of  cows  in  Edinburgh,  and 
demonstrated  the  existence  of  tubercle  bacilli  in 
the  milk  of  a  proportion  of  them  (Professor  Bang 
demonstrated  a  similar  fact  at  the  International 
Congress  in  Copenhagen),  23.5-7. 
Infection  from  tuberculous  milk  is  only  to  be 
apprehended  in  the  case  of  children  predisposed  to 
the  disease,  temporarily  or  permanently,  this  would 
especially  include  the  children  of  the  poor;  and 
there  is  no  doabt  that  tuberculous  milk  is  a  great 
cause  of  infantile  disease  and  mortality,  239-59, 
465-72. 

The  length  of  life  of  the  bacilli  in  dairy  products, 
379,  380. 

The  risk  ii-om  milk  is  universal,  410a- 14. 

Meat,  Tuherculosis  conveyed  by. 

There  is  a  wide  difference  between  experimentally 
producing  the  disease  through  inoculation  and  the 
assumption  that  tuberculosis  is  to  be  contracted  by 
using  the  flesh  as  food ;  when  cooked  the  flesh  at 
the  centre  of  the  joint  would  not  always  be 
sterilised,  but  as  a  rule  the  cooking  would  render 
the  meat  harmless,  260-5. 
The  use  of  milk  is  constant,  as  compared  to 
that  of  meat ;  a  patient  might  eat  a  sufficiently 
large  quantity  of  tuberculous  meat  at  one  meal  to 
induce  tuberculosis,  and  thus  with  meat,  as  with 
milk,  the  digestive  organs  can  be  made  the 
medium  to  convey  infection,  266-70. 

Gupenhagen,  Meat  Insimtion  in. 

The  regulations  were  instituted  in  Copenhagen  by 
a  local  .A.ct  of  Parliament  in  consequence  of  the 
prevalence  of  tuberculosis  in  Denmark,  296-301. 
The  meat  is  placed  in  two  classes,  (1)  that  killed  in 
Copenhagen,  and  (2)  that  killed  without  and  brought 
into  Copenhagen. 
With  regard  to  that  Idlled  in  Copenhagen,  a  most 
searching  examination  of  the  carcases  is  made  by 
the  inspectors  ;  if  general  tuberculosis  is  discovered 
the  whole  carcase  is  destroyed ;  it  may  be  boiled 
down  to  be  used  in  the  manufactory  of  soap,  but  it  is 
not  permitted  to  reach  the  food  supply;  if  it  is 
only  partly  tuberculous,  and  there  is  no  evidence  of 
rapid  spread  of  the  disease,  they  pass  the  unaffected 
portions,  271-9. 
The  inspectors  wish  for  an  extension  of  their  powers. 
Their  proceedings  are  controlled  by  an  Act  of  Par- 
liament, and  they  are  willingly  submitted  to  by 
the  population,  280-5,  328-34. 
In  1885  15  slaughtering  cells  were  instituted,  which 
might  be  hired  by  butchers.    If  the  cells  were 
used,  the  meat  was  inspected  and  stamped.  They 
were  sought  after  by  the  butchers,  who  started 
a  mutual  insurance  system,  286-93. 
The  authorities  say  the  advantages  derived  from  the 

system  cannot  be  overstated,  294-5. 
There  is  at  Copenhagen  a  general  slaughterhouse  for 
the  meat  killed  within,  and  at  the  railway  station 
a  central  ofiice  where  is  examined  all  the  meat 
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killed  outside  Copenhagen,  308.  All  the  meat  is 
examined  and  marked,  the  stamps  being  of  four 
classes  :  1st  class.  For  meat  from  Animals  slaugh- 
tered in  public  abattoirs,  and  all  parts  being  sound  ; 
2nd  class.  Animals  slaughtered  without  the  city,  all 
parts  being  sound  ;  3rd  class.  Animals  slaughtered 
at  the  public  abattoirs,  parts  of  which  were  affected 
and  destroyed;  4th  claas.  Animals  sltiughtered 
outside,  parts  of  which  were  affected  and  destroyed, 
310-13. 

The  second  class  meat  (3  and  4)  is  not  sought  after 

by  the  consumers,  335-6. 
The  cooking  in  Copenhagen  is  more  thorough,  377-8a. 
The  prices  for  (a)  the  inspection  at  .  the  railway 

stations,  and  for  (b)  the  use   of  a  well-equipped 

public  abattoir  and  inspection,  are  the  same.  The 

system  pays  its  own  expenses,  313-8. 

Proposals  as  to  the  adoption  of  Inspection  in  Great 
Britain. 

The  system  might  be  carried  out  in  Great  Britain. 
All  meat  should  be  inspected  and  marked,  303-306, 
309. 

In  this  country  should  bo  established  a  prohibition 
against  the  use  of  meat  from  oxen,  cows,  and 
swine,  unless  it  is  sold  under  a  system  of  public 
inspection,  and  certified,  314,  315.  There  might  be 
a  system  of  mutual  insurance  among  the  farmers, 
&c.,  with  contributions  from  the  rates  and  taxes, 
316,  317. 

Such  precautions  with  regard  to  meat  and  milk 
would  in  time  cause  a  considerable  decrease  in 
the  amount  of  disease,  but  would  not  eradicate  it, 
360-3,  395-7. 

All  tuberculous  animals  should  be  slaughtered,  and 

all  animals  inspected,  405-10. 
There  must  be  maintained  as  large  and  skilful  staffs 

of  veterinary  inspectors  as  in  Oopenhaeren,  415-29, 

487-91. 

The  inspection  of  slaughterhouses  and  imported 
meat  in  this  country  would  be  no  small  matter, 
478-86,  494-510. 

Such  a  system  would  be  welcomed  by  the  meat  trade, 
512-13. 


WOODHEAD,  De.  GERMAN  SIKS— continued. 

Theoretically  the  disease  might  be   stamned  out, 

528-35. 

The  owners  of  the  cattle  insure  themselves  against 
loss  by  paying  at  the  abattoir  a  premium,  varied 
according  to  the  animals  slaughtered,  318-24. 

The  percentage  of  calves  condemned  is  small,  as  is 
that  of  sheep.  About  17  per  cent,  of  all  the  meat 
brought  in  is  found  to  be  infected,  324-8,  346-50. 
See  also  statistical  tables  at  end  of  evidence. 

Methods  of  contracting  Tuberculosis. 

Hereditary  or  congenital  tuberculosis  is  very  rare, 
but  a  susceptible  constitution  may  be  inherited. 
351-5.  ^ 

A  predisposition  to  contract  the  disease  may  be  in- 
herited or  acquired,  but  the  disease  must  be 
acquired  ah  extra.  Congenital  tuberculosis  is  very 
rare,  430-56. 

The  disease  is  established  by  inhaling  or  ingesting 
the  specific  poison,  356-9. 

In  a  phthisical  patient  tubercle-bacilli  would  be 
expected  to  be  found  in  the  mucus  of  the  throat 
and  the  larynx  sooner  than  in  the  intestines.  Thej- 
are  the  actual  existing  cause  of  the  disease,  364-71. 

The  rapidity  of  the  spread  of  disease  in  animals 
depends  on  their  constitution  and  age,  the  older 
and  weaker  the  more  susceptible  they  are,  372-5. 

MiVk  Inspection  in  Copenhagen. 

There  is  a  voluntary  association  which  does  an 
immense  business  in  the  city.  All  the  milk 
sent  in  by  the  farmers  is  perfectly  inspected,  the 
tuberculous  milk  is  destroyed,  and  the  owners  are 
compensated  whilst  there  is  any  doubt ,  381-94. 

Has_  produced  tuberculosis  by  inoculating  animals, 
with  the  apparently  healthy  organs  of  an  animal 
dying  from  tuberculosis,  399-404. 

Feeding  experiments  have  caused  calves  to  contract 
tuberculosis  in  three  months,  457-64. 

Suggests  a  method  of  diagnosis  of  disease  in  the  living 
animal,  536-7.  Statistics  of  tuberculosis  (human 
and  comparative)  in  Copenhagen,  1888-94,  printed 
at  end  of  evidence. 
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BiEPOKT  by  Pkofessou  McFadyean  on  Experiments  undertaken  by  him  at  the  instance  of  the  Eotal 

Commission. 

Object : — To  seek  the  Means  of  recognising  Tubeeculosis  in  Animals  during  Life. 
N.B. — The  numbers  in  brackets  are  references  to  the  po^ragraph  numbers  in  the  full  "print  of  the  Report. 


PAET  I. 

The  Detection  of  Tubercle  Bacilli  during  Life. 

The  detection  during  life  is  restricted,  because,  (1) 
tubercle  bacilli-  are  generally  confined  to  the  actual 
lesions,  and  (2)  in  many  cases  the  primary  lesions  are 
situated  in  parts  of  the  body  that  are  not  accessible  to 
examination.  (1-2.) 

The  Blood. 

It  was  generally  believed  that  tuberculosis  in  cattle 
affected  the  whole  body,  and  that  thus  the  bacilli  should 
be  detected  in  the  blood.  Blood  was  drawn  from  living 
tuberculous  cows ;  rabbits  inoculated  with  it  on  being 
killed — in  about  40  days'  time — were  found  to  be 
unaffected.  Prom  those  and  other  experiments  it  is 
concluded  that  in  cases  of  tuberculosis  an  examination  of 
the  blood  could  only,  by  a  happy  accident,  warrant  a 
positive  diagnosis  or  prove  that  an  animal  was  free 
from  tuljerculosis ;  it  is  clear  then  that,  even  when 
greater  numbers  of  bacilli  collect  in  the  blood  at  the 
early  stages  of  the  disease,  they  gradually  filter  through 
to  the  lungs  and  other  organs.  (3-8.) 

Milk. 

By  examination  of  the  milk  microscopically,  a  positive 
diagnosis  may  be  made  only  in  the  case  of  tuber- 
culosis in  the  udder  ;  and  thus  this  milk  examination 
cannot  be  regarded  as  a  trustworthy  me.ans  of  diagnosis. 
Prom  inoculation  ex]3eriments,  it  is  assumed  that  the 
bacilli  are  not  contained  in  milk  from  tuberculous 
cows,  unless  the  udders  are  tuberculous.  (9-19.) 

Expectorate. 

The  value  of  examination  of  the  sputum  in  the 
diagnosis  of  a  pulmonary  consumptive  human  subject 
suggested  the  similar  diagnosis  of  animal  tuberculosis. 
Mucus  was  collected  from  cows — which  by  post-mortem 
examination  proved  to  have  tuberculous  lesions  in  the 
lungs — and  this  was  microscopically  examined,  but  tliree 
out  of  the  four  cases  failed  to  show  any  signs  of 
tubercle  bacilli.  This  mode  of  making  a  diagnosis 
cannot  be  regarded  as  trustworthy. 

Inoculation  experiments  have  given  positive  results, 
but  for  practical  purposes  they  are  too  slow.  (29-30.) 

Other  Secretions. 

Tuberculous  lesions  in  certain  organs  might  be  dis- 
covered by  microscopically  examining  the  discharges, 
but  these  cases  are  proportionally  few,  so  that  the 
examination  of  genito-urinary  discharge  is  of  little 
practical  use.  (31.) 

Exploratory  puncture. 

In  mammary  tuberculosis  an  examination  of  the  milk 
usually  reveals  tubercle  bacilli,  but  cases  of  mastitis  are 
met  with  where  scarcely  a  drop  of  secretion  is  obtainable. 
In  these  cases  exploratory  jmncture  will  demonstrate 


tubercle  bacilli  iu  greater  numbers  than  would  be 
discovered  by  milk  examination  ;  this  method,  though 
valuable  and  harmless,  might  be  objected  to  by 
owners.    (32, 33.) 


PAET  II. 

Diagnosis  of  Tubekculosis  by  ordinary  Clinical 
Methods. 

A  certain  clinical  diagnosis  can  seldom  be  made,  but 
in  tiie  common  pulmonary  form  of  the  disease  the 
history,  emaciation,  the  symptoms  pointing  to  the 
disease  and  evidence  yielded  hy  percussion  or  ausculta- 
tion, generally  clearly  demonstrate  the  disease  ;  in 
default  of  these  symptoms  the  clinical  methods  that 
could  be  resorted  to  are — ■  (34-8.) 

Temperature. 

Thermometric  observations  are  of  no  value,  as  the 
temjjerature  of  tuberculous  animals  generally  remains 
normal.  (39.) 

Physical  Examination  of  the  Chest. 

This  is  also  of  little  use  for  the  detection  of  lesions 
not  translated  by  actual  symptoms.  (40.) 

Phijsical  Examination  of  the  Abdomen. 

A  rectal  exploration  is  the  only  means  ;  this  is  of 
little  value.  (41.) 

Examination  of  the  Superficial  Groups  of  Lymphatic 
Glands. 

Glandular  enlargement,  which  is  suspicious,  together 
with  an  exploratory  puncture  might  warrant  a  positive 
diagnosis ;  but  the  absence  of  such  enlargement  does 
not  warrant  the  conclusion  that  the  disease  is  absent. 
(42-7.) 


PAET  III. 

Diagnosis  by  means  of  Injecting  Tubeeculin. 

By  ex|ierimeutally  inoculating  a  number  of  cattle 
with  tuberculin,  the  rise  or  the  stationary  condition 
of  temperature  is  held  to  indicate  respectively  the 
presence  or  absence  of  the  disease  ;  by  post-mortem 
examination  this  indication  was  shown  to  be  correct  in 
51  cases  and  wrong  in  24. 

Tables  are  given  showing  the  rise  in  temperature  in 
animals  injected  with  tuberculin  at  various  periods. 

In  the  majority  of  cases  it  would  be  possible  to  detect 
tuberculosis  in  its  early  stages  by  means  of  injecting 
tuberculin ;  by  a  double  inoculation,  with  an  interval 
between  tlie  injections,  it  is  jirobable  that  the  proportion 
of  errors  will  be  very  small.  (48-72.) 
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QENBRAL  SUMMARY  OF  RESULTS  (i-v.). 


PART  1. 

Generally  describes  the  places  where  the  experiments 
were  carried  out,  and  the  strict  hygienic  precautions 
taken  with  respect  to  the  housing  and  feeding  arrange- 
ments of  the  animals,  so  as  to  preclude  as  much  as 
possible  the  contraction  of  the  disease  ah  extra. 
(1-5.) 

The  animals  used  in  the  investigation  were  gumea- 
pigs,  rabbits,  pigs,  and  calves;  the  two  former  being 
highly  susceptible,  and  the  two  latter  to  a  less  degree 
susceptible  to  tuberculosis.  To  decide  whether  these 
animals  were  tuberculous  or  not,  before  being  experi- 
miented  upon,  post-mortem  examinations  were  made 
upon  non-experimental  animals  kept  as  controls.  (6.) 

Table  I.,  shows  the  cause  of  death  of  all  the  guinea- 
pigs  experimented  upon. 

Rabbits  and  Guinea-pigs. 
The  experiments  of  inoculating  and  feeding  them 
with  tuberculous  meat  and  milk  show  that,  if  kept 
under  ordinary  hygienic  conditions,  they  may  be  used 
as  a  very  delicate 'test  for  the  infectivity  of  tuberculous 
material.  (11-12.) 

Pigs. 

Are  not,  from  the  results  of  the  experiments,  such 
satisfactory  animals  as  rodents  to  use  for  experiments 
with  tuberculosis.  (13-17.) 

Table  II.  shows  litters  of  pigs  used,  experiments,  and 
results. 

Calves. 

The  only  possible  precaution  was  to  keep  these  some 
time  before  use. 

The  Course  of  Tuberculosis  in  Animals. 
In  the  case  of — 

1.  Subcutaneous  inoculation  of  tuberculous  material 
in  guinea-pigs  and  rabbits.    /See  afeo  Table  III.  (21-5.) 

2.  Intra-peritoneal  injection  of  tuberculous  material. 
See  also  Table  IV.  (26-7.) 

3.  Feeding  of  rodents,  pigs,  and  calves  with  tuberculous 
material.  (28.) 

(a.)  Tuberculosis  in  guinea-pigs,  following  single 
feeding  with  phthisical  sputum.  See  also  Table  Y. 
(28-9.) 

(b.)  Tuberculosis  in  guinea-pigs  following  a  single 
feeding  with  bovine  tuberculous  material.  See  also 
Table  VI.  (30-33.) 

(c.)  Rabbits.  (34.) 

4.  Feeding  pigs  with  meat  and  milk.  See  also 
Table  VIII.  (35-40.) 

5.  (a).  Feeding  calves  with  bovine  tubercular  material 
(41-5.) 

(&.)  Feeding  calves  with  human  tubercular  material. 
See  also  Table  IX.  (42-5.) 

The  Pathological  Diagnosis  of  Tuberculosis,  and  of  other 
forms  of  Bacterial  Necrosis. 

The  appearances  of  tubercular  lesions  to  the  naked 
eye.  (46.) 

Diii-gnosis  through  the  course  of  the  disease.  (47.) 
Diagnosis  by  means   of  microscopical  examination. 
(48-52.) 

Cases  of  bacterial  necrosis  in  experimental  and 
non-experimental  guinea-pigs.    (Table  X.)  (63-4.) 


PART  II. 

Report  on  the  Experiments  with  the  Meat  of 
Tuberculous  Cows. 

Object. 

To  test  whether  the  meat  of  tuberculous  cows  was 
capable  of  giving  the  disease  to  animals  fed  or 
inoculated  with  it  (55). 

Method  of  Procedure. 

Describes  the  carcases  used,  the  treatment  of  the 
meat,  the  precautions  taken,  and  amount  of  meat 
and  meat  juice  given  the  animals  experimented  upon, 
either  by  inoculation  or  as  food.  The  meat  used  was 
examined,  and  the  degree  of  tuberculosis  in  it 
ascertained  (56-78). 

Hesults  of  Bxperimenis. 

Experiments  were  made  upon  rabbits  and  guinea-pigs 
by  feeding  and  inoculation  respectively  with  the  meat 
and  meat  juice  of  cows  suffering  from  mild  tuber- 
culosis (result  -f  1  _  61),  (Table  XVI.),  (79-80);  with 
the  meat  and  meat  juice  of  cows  suffering  from 
moderate  tuberculosis  (result  +  4  —  51),  (Table  XVII.), 
(83) ;  with  the  meat  and  meat  juice  of  cows  in  an 
advanced  and  generalised  state  of  tuberculosis  (result 
-f  11  -  23),  (Table  XVIII.),  (84) ;  of  the  animals  fed, 
six  developed  tuberculosis,  and  of  those  inoculated, 
10  developed  the  disease  (Table  XIX.),  (85.)  Comments 
upon  the  irregular  results  of  these  experiments  ^Tables 
^^^•-XXIL),  (86-92.)  The  degree  of  tuberculosis  pro- 
duced in  an  experimental  animal  depends  upon  (l)'the 
state  of  activity  of  the  infective  agent,  (2)  the  quantity 
of  the  infective  agent  introduced,  (3)  the  degree  of 
susceptibility  of  the  animal  to  the  disease  (93-100). 

Gonclusions. 

The  positive  results  cannot  be  attributed  to  the 
presence  of  bacilli  in  the  blood,  they  possibly  may  have 
been  due  to  the  presence  of  bacilli  in  the  muscle,  but 
most  probably  should  be  attributed  to  the  accidental 
contamination  of  the  meat  in  trimming  (101-12) ;  from 
this  conclusions  are  drawn  as  to  the  degree  and  locality 
of  tuberculosis  in  animals,  such  as  would  qualify  their 
meat  to  be  passed  or  condemned  (113-123). 


PART  III. 

Reports  on  Experiments  with  the  Milk  of 
Tuberculous  Cows, 

Object. 

To  test  whether  the  milk  of  tuberculous  cows  was 
capable  of  giving  the  disease  by  feeding  or  inoculating 
animals  with  it  (124). 

Explains  the  method  of  procedure  (125-7). 
Results  of  the  experiments  (128-55). 

Gonclusions. 

The  milk  of  tuberculous  cows  should  be  divided  into 
two  classes:  (1)  that  given  by  cows  the  subject  of 
tuberculosis  of  the  internal  organs  without  tuberculous 
disease  of  the  udder ;  (2)  that  given  by  cows  the  subject 
of  tuberculosis  of  the  internal  organs  and  of  the  udder ; 
the  first  condition  is  not  associated  with  infectivity  of 
the  milk,  but  the  second  is,  therefore  cows  in  the 
second  condition  should  be  slaughtered  (156-7). 
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The  Diagnosis  of  Tuberculosis  of  the  Udder  of  the  Cow. 

The  diagnosis,  from  a  history  of  the  disease,  and 
from  a  physical  examination,  is  uncertain  (158-9).  The 
diagnosis  by  the  irregular  supply  of  milk,  and  by  the 
chemical  and  physical  characteristics  of  the  milk  is 
worthless ;  in  the  early  stages  of  the  disease  it  is  not 
always  possible  to  discover  tubercle-bacilli  in  the  milk, 
the  only  successful  means  is  by  experimental  inoculation 
(160-6). 

PrecoMtions  to  he  taken. 

Milk  as  an  article  of  diet  or  as  any  milk  product 
should  not  be  permitted  to  be  used  when  its  origin  is 
from  cows  in  which  one  or  more  of  the  quarters  of  the 
udder  is  enlarged  or  nodular,  or  where  the  supply  from 
one  or  more  quarters  fails  in  quantity  or  quality ;  all 
cows  with  advanced  tuberculosis  should  be  excluded 
from  the  dairy  (166). 


were  obtained  with  cows,  this  would  thus  afford  some 
service  in  the  diagnosis  of  the  disease  (169-72) ;  details 
of  above  (173-84). 


PART  V. 

Details  of  the  Post-Mortem  Examination  of  the  Cows 
whose  Meat  and  Milk  were  used  for  Bxpekiments. 


PART  VI. 

History,  Temperattjke,  &c.  of  the  Milch  Cows 
used  in  the  Investigation. 


PART  VII. 

Dbtaiis  of  the  Experiments  made  with  the 
Meat  of  Tuberculous  Cows. 


PART  IV. 

Report  on  the  Results  of  the  Injection  of  Koch's 
Tuberculin  in  Cattle. 

Two  tuberculous  calves  and  two  non-tuberculous 
calves  were  injected  with  tuberculin,  and  the  tempera- 
ture of  the  two  former  showed  a  marked  rise  as  com- 
pared to  that  of  the  two  latter  (167-9) ;  similar  results 


PART  VIII. 

Details  of  the  Experiments  made  with  the  Milk. 
of  Tuberculous  Cows. 


PART  IX. 

Details  of  the  Feeding  Experiments  made  with 
Human  and  Bovine  Materiai-. 
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DIGEST  OF  INQUIRY  III. 


Eepobt  by  German  Sims  Woodhead,  M.D.,  Director  of  the  Laboratories  of  tte  Eoyal  Colleges  of  Physicians 
(London),  and  Surgeons  (England),  upon  Experiments  made  by  him  with  the  help  of  several  other  gentlemen, 
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Ohject  .-—To  determine  how  far  Cooking  Processes  destroy  the  Ikpectivity  of  Tubercle. 

N.B.—The  numhers  in  hraclcets  are  references  to  the  paragraph  numbers  in  the  full  print  of  the  Report. 


Part  I. 

Generally  describes  the  accommodation  for  the 
animals  experimented  upon;  and  the  strict  pre- 
cautionary disinfectant  methods  taken  to  lessen  the 
possibility  of  infection  outside  the  experiments,  by 
means  of  washing  and  tarring  the  sheds,  etc.,  sterilizing 
feeding  troughs  ;  and  the  shed  used  for  photographic 
and  laboratory  work,  some  of  the  latter  being  carried  on 
at  the  laboratories  of  the  Eoyal  College  of  Physicians 
(London)  and  Surgeons  (England)  (1-8). 

General  Method  of  Enquiry. 

After  preliminary  experiments,  it  was  decided  to  use 
guinea-pigs  (herbivora),  cats  (carnivora),  and  pigs 
(omnivora)  ;  all  are  susceptible  to  tuberculosis,  though 
they  will  not  contract  it  unless  bronght  directly  under 
the  influence  of  the  infective  material,  and  all  can  be 
kept  in  limited  quarters  and  obtained  in  families,  thus 
bemg  as  like  as  possible  in  constitution  and  hereditary 
character ;  none  of  the  connrol  animals  contracted 
tuberculosis. 

The  mortality  amongst  the  control  animals,  small  as 
it  was,  was  due  to  change  of  diet,  pneumonia,  and 
intensely  cold  weather. 

The  tuberculous  material  used  was  from  pigs,  cattle 
and  human  phthisical  beings  (9-15). 


Part  II. 

Report  on  Feeding  and  Inoculating  Experiments  with 
Eaw  or  Plunged  Meat,  taken  from  Cows  with 
mild,  moderate,  or  advanced  Tuberculosis,  in  order 
to  control  the  value  of  the  experiments  made  with 
the  same  meat  cooked  (.see  Part  III.). 

General  Method  of  Procedure. 

The  meat,  used  was  taken  from  several  parts  of  the 
carcase  all  more  or  less  affected  with  the  disease. 

Nineteen  carcases  were  so  carefully  obtained  and  in 
such  good  condition  that  they  could  be  fairly  used  for 
experimental  purposes,  but  others  were  contaminated 
during  their  transport,  and  were  thus  unfit  (17-21). 

Method  of  talcing  and  preparing  the  Experimental  Meat. 

The  carcases  were  dressed  most  carefully  in  the 
ordinary  way  by  the  biitcher  and  the  joints  used  cut  in 
as  solid  blocks  as  possible  so  that  the  centre  of  the 
meat  should  be  far  from  the  exterior.  All  possible 
disinfectant  precautions  were  taken  in  the  transport  and 
preservation  of  the  meat ;  the  meat  used  was  raw  or 
plunged  in  boiling  water  to  obviate  contamination. 
The  quantity  given  in  experiments  varied  considerably, 
there  were  also  inoculating  experimenls,  the  results  of 
all  being  set  forth  in  tables  (Tables  I.-IV.).  They 
show  the  results  of  using  raw  and  plunged  meat  (corre- 
spanding  to  the  trimmed  and  untrimmed  meat  of 
Inquiry  II.)  and  should  be  compared  with  tables  in 
Inquiry  II.  (22-29.) 

Condition  of  the  Cows  used. 

Some  of  the  meat  was  taken  from  cows  so  tuberculous 
as  to  be  unfit  for  human  consumption,  but  much  of  the 
flesh  appeared  healthy  to  the  eye.  In  many  of  the  cases- 
there  were  caseous  and  fibroid  patches  in  the  muscle, 
which  together  with  hyaline  patches  were  especially 
noticeable  under  microscopical  examination. 

The  positive  results  produced  may  have  been  duo  to- 
the  presence  of  bacilli  in  the  inter-muscular  spaces 
or  to  accidental  contamination  (29-32). 


The  use  of  Tuberculin. 
In  the  cases   in  which  muscular  tuberculosis  was 
found,  tuberculin  had  bee:ij  injected  two  days  previous 
to   slaughter;   the  most   marked  consequence  of  the 
injection  is  the  formation  of  fibrous  tissue  (33-5). 

The  action  of  the  Bacillus  Tuberculosis, 
The  number  of  bacilli  introduced,  the  point  at  which 
they  are  introduced,  and  the  susceptibility  of  the 
subject,  determine  the  degree  of  tuberculosis  ;  another 
important  factor  is  whether  the  products  of  the 
micro-organisms  are  inti-oduced  as  well  as  the  micro, 
organisms  themselves,  the  varied  quantity  introduced 
might  explain  the  irregular  results  of  experiments 
(36-7). 

Plunging  Experiments. 

The  plunging  of  contaminated  meat  into  boiling 
water  materially  lessens  the  infectivity  (38-40).  ' 

Possible  modes  of  Infection. 

The  butcher's  knife,  hands,  and  cloth  used  to  wipe 
the  carcase  may  easily  convey  infection  ;  meat  given 
to  children  in  a  raw  state  should  be  plunged  to  obviate 
the  danger;  again,  rolled  meat  is  a  sourc*  of  danger 
(41-2). 

Degrees  of  Susceptibility  of  different  Animals. 
Cats  are  very  much  more  resistant  than  pigs  or  guinea- 
pigs,  but  when  they  do  contract  the  disease  the  tubercle 
bacilli  are  yery  numerous  in  the  lesions  ;  whereas  pigs 
and  guinea-pigs  will  succumb  to  a  comparatively  few ; 
the  older  the  cat  the  more  is  its  resisting  power.  The 
outcome  of  this  is  that  where  tubercle  bacilli  are  few, 
there  is  often  least  tissue  resistance  by  the  recipient 
and  vice  versa  (44-5). 

Number  and  Virulence  of  Tubercle  Bacilli. 
The  differences  in  results  are  more  due  to  the  change 
in  the  number  of  bacilli  than  to  the  change  in  the 
virulence.    There  is  marked  evidence  of  the  attenuating 
influence  of  heat  on  the  bacilli  (46). 

Differences  in  Siisaeptibility  of  Animals  to  Attach  at 
Different  Points. 

There  is  marked  difl'erence  of  susceptibility  in  species 
and  individuals  of  species,  dependent  on  age,  constitu- 
tion, history,  &c.  Tubercular  material  heated  so  as  to 
be  innocuous  to  guinea  pigs,  is  virulent  to  pigs  ;  they  are 
both  equally  susceptible  to  unheated  material ;  perhaps 
the  divergence  is  due  to  the  different  points  at  which 
the  animals  are  attacked. 

There  is  a  similarity  between  tubercle  in  pigs  and 
scrofula  in  children  (47-9). 

General  Conclusions. 

By  carefully  isolating  tuberculous  meat  contamina- 
tion is  easily  avoided,  especially  in  the  case  of  mild 
tuberculosis ;  but  meat  from  generally  tuberculous 
animals  is  very  rarely  free  from  the  contamination  due 
to  smearing.  There  is  great  danger  from  this  meat, 
and  also  from  healthy  meat  dressed  by  the  same  person 
and  implements  by  whom,  and  which  tuberculous  meat 
has  been  dressed;  great  care  must  be  exercised  by 
inspectors  with  regard  to  contaminated  meat ;  no 
organs  from  an  affected  cavity  should  be  used  for  food, 
and  no  tubercular  animals  into  which  tuberculin  has 
been  injected  should  so  be  used;  carcases  in  which 
tuberculosis  is  advanced,  and  parts  and  organs  near 
tubercular  lesions  should  be  condemned,  and  the 
inspectors,  when  in  doubt,  should  condemn  (50-61). 
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Practical  liecommendations. 

Every  animal  should  be  inspected  ante  mortem  by  a 
veterinary  surgeon  in  conjunction  with  the  medical 
oflScer  of  health.  There  should  be  separate  abattoirs 
for  suspected  tuberculous  cows  ;  slaughter  houses  should 
be  licensed  and  the  workers  specially  educated  ;  in  the 
case  of  tuberculous  animals  there  should  be  inspection 
before  and  during  dressing,  which  must  be  carried  out 
with  sterilized  knives,  and  all  parts  and  organs  must 
be  examined.  If  the  condemned  portions  are  required 
for  extraction  of  fat  or  gelatine  or  as  manure  they  must 
be  thoroughly  sterilized,  if  not  they  must  be  entirely 
destroyed. 

The  healthy  portions,  passed  by  the  inspectors  of 
condemned  carcases,  should  be  plunged  to  absolutely 
sterilize  the  meat  (62-3). 


PAET  III. 

Eepoet  on  Feeding  and  iNOcaLATiNG  Bxpeeiments  with 
Meat  from  Tubekculous  Cows,  the  Meat  being 
(a)  Boiled  and  (b)  Boasted  as  for  use  at  Table,  in 
order  to  test  whether  the  Ineectivity  was  Destroyed 
by  the  Cooking. 

The  experiments  in  Part  II.,  made  with  the  same 
meat  uncooked,  act  as  controls  ;  the  cooking  was  carried 
out  as  in  an  ordinary  kitchen  (6-i). 

(a.)  Boiling. 

The  meat  was  kept  in  water,  in  a  tin  vessel,  at  boiling 
point,  giving  a  quarter  of  an  hour's  boiling  to  each 
pound  of  meat. 

He  suits. 

Of  56  guinea-pigs  fed  with  boiled  meat,  none 
developed  tuberculosis,  whilst  of  -55  fed  with  the  same 
meat  raw  one  developed  the  disease. 

Of  three  inoculated  with  the  boiled  moat,  all  were 
unaffected;  of  21  inoculated  with  the  same  meat  raw, 
five  developed  tuberculosis  (6-5-7  and  69). 

(h.)  Boasting. 
The  meat  was  roasted  for  20  minutes  per  pound  (68). 

liesults. 

Of  48  animals  fed  with  roast  meat  none  were  afiected, 
while  60  fed  with  tlie  same  meat  raw,  three  became 
tuberculous  ;  seven  animals  inoculated  with  the  roast 
meat  were  unaffected,  whilst  of  22  inoculated  with  the 
same  meat  raw,  four  became  tuberculous.  Tables  VI., 
VII.,  and  VIII.  clearly  show  the  full  results  of  these 
experiments. 


PART  IV. 


Eeport  on  Feeding  and  iNocuLATroN  Experiments  (with 
Controls)  with  Manieestly  TuBERcaLous  Materials 
—Glands,  Lung,  TIdder,  &c.— to  determine  its 
Infectivity  when  (a)  Boiled  and  (b)  Boasted  (72). 

The  material  used  was  easily  demonstrated  to  contain 
tubercle  bacilli  (73). 

(o.)  Boiling. 

Of  41  animals  fed  with  this  obviously  tubercular 
material  boiled,  four  developed  tuberculosis,  whilst  of 
18  fed  on  the  same  material  raw,  14  developed  tuber- 
culosis ;  lung  was  not  easily  disinfected.  Two  out  of 
16  animals  inoculated  with  the  boiled  material  became 
tuberculous,  whilst  11  out  of  12  inoculated  with  the 
raw  meat  were  positive  (74). 

(b.)  Boasting. 
Three  out  of  five  animals  fed  with  the  roast  material 
and  two  out  of  three  fed  with  the  material  raw  cave 
positive  results.    One  animal  inoculated  with  the  roast 
material  was  unaffected  (75). 

Coyidusious. 

The  more  tuberculous  the  material,  the  more  positive 
will  be  the  results;  the  most  deadly  tuberculous 
material  can  be  rendered  innocuous  by  the  action  of 
a  temperature  at  which  the  water  boils 

'''"'^        i"^ist™te  these  experiments 

(76-77). 


PAET  V. 

Eeport  on  Feeding  and  Inoculation  Experiments  (with 
CoNTRois)  with  Meat  rendered  Infective  by  the 
addition  of  obviously  Tubercular  Material  (a) 
Boiled  and  (h)  Eoasted. 

Object. 

It  having  been  proved  that  tuberculous  material, 
accidentally  smeared  on  the  outside  of  a  joint,  can  be 
rendered  innocuous  by  cooking,  it  was  thought  neces- 
sary to  determine  the  infectivity  of  meat  intentionally 
contaminated  and  then  cooked  (78). 

Method  of  Procedure. 
Meat  was  obtained  from  a  butcher,  the  bone  removed ; 
it  was  then  cut  into  strips,  and  smeared  with  a  greater 
amount  of  tubercular  material  than  would  accidentally 
be  introduced ;  it  was  rolled  and  tied  very  tight,  and 
was  boiled  ior  15  minutes  per  pound,  and  roasted  for 
20  minutes  per  pound.  In  two  cases  the  infective 
material  was  introduced  by  a  glass  pipette  3^  inches 
froni  the  centre  of  the  meat.  The  meat  being' cooled, 
portions  were  pounded  with  water  in  a  sterilized  mortar, 
and  this  fluid  was  used  for  injection  and  inoculation. 
The  meat  be'mg  obviously  tuberculous  no  control 
inoculations  were  needed  (79). 

(«.)  Boiling. 

Two  animals  out  of  15  fed  contracted  the  disease 
by  ingesting  the  boiled  material,  and  8  of  9  with  the 
raw  rnaterial  ;  11  out  of  18  inoculated  with  the  boiled 
material  became  tuberculous  (82). 

(&.)  Boasting. 
Fed  with  the  roast  material  6  out  of  21  became 
tuberculous  ;  fed  with  the  material  raw  10  out  of  11 
became  tuberculous,  and  10  out  of  20  inoculated  with 
the  roast  material  became  tuberculous  (83). 

Conclusions. 

It  is  evident  that  the  ordinary  methods  of  cookino- 
do  not  destroy  the  infectivity  of  meat  which  has  been 
rolled  when  contaminated  with  tubercular  material. 

If  the  peritoneal  layer  investing  the  thin  muscle  of 
the  abdomen  of  the  cow  is  affected  the  muscular  wall 
should  be  confiscated  and  destroyed  (85). 

Tables  XII.-XIV.  illustrate  these  experiments. 


PAET  VI. 

Eeport  on  Temperature  Experiments  made  with  Fusible 
Metal  placed  in  Meat  that  was  afterwards  Boiled 
or  Boasted. 

Object. 

To  determine  whether  it  was  possible  to  obtain  a 
sulRciontly  high  temperature  by  the  ordinary  methods 
of  cooking  to  ensure,  destroying  the  infectivity  from 
and  at  the  centre  to  the  surface  of  meat  (86). 

Methods  of  Procedure. 
Fusible  metal  was  placed  in  the  meat  and  so  tied 
that  it  should  be  protected  from  the  action  of  the  fire 
and  water  ;  in  an  ordinary  joint  accidental  coutami- 
nation_  would  be  at  the  surface ;  where  the  meat  is 
rolled  it  might  be  at  the  centre  or  any  other  point  of 
the  mass.  The  experiments  were  'carried  out  by 
(A.)  boiling,  (B.)  roasting  in  gas  ovens,  in  ovens  heated 
by  a  coal  fire,  and  before  a  coal  fire  (87). 

(A.)  Boiling. 

The  meat  was  introduced  when  the  water  was  at 
boiling  point. 

The  following  general  results  were  obtained  .-—The 
fusible  metal,  melting  point  60°  C,  was  melted  4  times 
out  of  6,  once  not,  and  once  rendered  plastic. 

Melting  point  70°  C. ;  melted  3  times  out  of  8,  once 
partially,  once  rendered  plastic,  and  3  times  not 
melted. 

Melting  point  80°  C. ;  melted  5  times  out  of  8,  twice 
not,  and  once  partially. 

Melting  point  90°  0. ;  of  three  cases,  in  none  was  the 
metal  melted. 

The  full  results  obtained  are  set  Forth  in  Tables  XV  - 
XVIII.  (89). 
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(B.)  EOASTING. 

The  experiments  were  carried  out  in  a  gas  oven  at 
a  comparatively  low  temperature,  allowing  20  minutes 
per  pound. 

The  following  general  results  were  obtained : — 
Melting  point  60°  C,  melted  6  times  out  of  12,  and 
7  times  did  not  melt. 

Melting  point  70°  C.  ;  melted  3  times  only  out  of  15. 

Melting  point  80°  C. ;  melted  once  only  out  of  6  times. 

The  full  results  are  set  forth  in  Tables  XIX.-XXI. 
(91). 

Conclusions. 

The  ordinary  cooking  methods  in  joints  under 
6  pounds  would  be  sufficient  to  destroy  infection,  but 
in  the  case  of  joints  or  rolls  above  that  weight  a 
sufficiently  high  temperature  would  not  be  reached 
to  annul  the  infection  in  the  centre,  though  it  might 
annul  it  at  the  surface.  (94). 


PAET  VII. 

Eeport  on  Tempebatuee  Experiments  with  Thebmo- 
METEBS  placed  in  the  Meat  which  was  afterwards 
subjected  to  a  Peocess  of  either  Boiling  or  of 
Boasting. 

Object. 

To  control  the  experiments  of  Part  VI.  (95). 
(A.)  Boiling. 

Joints  between  6  lbs.  and  7  lbs.  13  ozs.  were  taken, 
an  incision  made,  into  which  the  thermometer  was 
introduced  ;  a  quarter  of  an  hour's  boiling  was  given 
for  each  pound. 

The  following  general  results  were  obtained  : — All 
cases  reached  a  temperature  of  above  50°  0.,  7  above  60°, 
4  above  70°,  2  reached  80°,  and  1  only  above  80°.  After 
removal  from  the  water  the  temperature  continued  to 
rise  in  7  cases  for  10  minutes,  6  for  15  minutes,  5  for 
20  minutes,  5  for  25  minutes,  4  for  30  m.inutes,  and 
1  only  for  40  minutes. 

The  detailed  experiments  are  given  in  Table  XXII. 
(96). 

(B.)  Boasting. 

The  experiments  were  carried  out  in  gas  ovens,  coal 
ovens,  and  in  front  of  the  fire,  the  temperatures  varying 
considerably ;  the  maximum  thermometric  readings 
obtained  during  these  experiments  are  given  in 
Table  XXIII. 

This  table  shows  that  the  results  were  according  to 
■  the  conditions  of  the  experiments,  amount  of  gas  and 
fuel  used,  the  highest  reading  was  280°  C.  In  the 
gas  oven  the  temperature  was  modified  by  the  amount 
of  gas  burned ;  the  experiments  were  carried  out 
without  basting ;  irregularities  may  be  explained  by 
the  size  of  the  joints  or  the  leaking  of  hot  fat  on  to  the 
thermometer  bulb  (97-8). 

Gas  Oven  Experiments. 

The  meat  was  cooked  in  the  house  more  rapidly  than 
in  the  stables,  using  the  same  gas  pressure  in  both 
ovens. 

The  following  general  results  were  obtained  : — In  all 
cases  a  temperature  ol  40°  C.  was  reached,  11  reached 
50°,  9  reached  60°,  4  reached  70°,  3  reached  80°,  2  reached 
90°,  and  1  only  reached  100°.  After  removal  from  the 
oven,  in  6  cases  the  temperature  continued  to  rise  for 
10  minutes,  5  for  15  minutes,  and  2  for  30  minutes. 

The  fuU  details  are  given  in  Table  XXIV.  (99). 

Coal  Oven  Experiments. 

These  joints  were  served  at  table  and  considered  well 
cooked. 

The  following  general  results  were  obtained: — All 
cases  reached  a  temperature  of  40°  C,  7  reached  60°, 
6  reached  70°,  4  reached  80°,  and  3  reached  100°,  and 
in  each  of  3  of  these  cases  the  temperature  fell  on 
removal  from  the  oven. 

The  full  details  are  given  in  Table  XXV.  (100). 

Experiments  in  front  of  Coal  Fire. 

The  temperature  is  much  lower  than  when  roasted  in 
an  oven,  the  joints  were  used  at  table  and  considered 
well  cooked. 


The  following  general  results  were  obtained :— All 
cases  reached  a  temperature  of  50°  0.,  3  reached  60°, 
and  1  70°.  After  removal  from  the  fire  the  temperatui-e 
in  3  cases  continued  to  rise  for  10  minutes,  2  for 
15  minutes,  and  1  for  25  minutes. 

For  full  details,  see  Table  XXVI.  (101). 

Conclusions. 

Ordinary  cooking,  such  as  boiling  and  roasting, 
though  sufficient  to  sterilise  the  surface  and  the  meat 
for  a  short  distance  from  the  surface,  cannot  be  relied 
upon  to  annul  the  infectivity  in  small  joints  and  rolls 
of  meat  at  the  centre,  especially  when  they  are  over 
three  or  four  pounds  weight. 

The  least  reliable  method  is  roasting  before  the  fire, 
then  roastifag  in  an  oven,  then  boiling  (102). 


PART  VIII. 

Repoet  on  Feeding  and  Inoculation  Expebiments 
(Conteolled  by  Expebiments  with  Raw  Milk)  with 
Milk  heated  at  various  Tempebatuees,  taken  from 
Cows  with  TuBEEOULAii  Uddees. 

Ohject. 

To  determine  the  conditions  of  temperature  necessary 
to  render  innocuous  to  animals  milk  taken  from  cattle 
with  distinctly  tubercular  udders,  either  by  feeding  or 
injection  into  one  of  the  serous  cavities,  or  into  the 
subcutaneous  tissues  (103). 

In  these  experiments  pigs  were  found  to  be  aSected 
through  the  tonsils,  as  well  as  other  parts  of  the 
alimentary  tract.  Control  experiments  were  made  in 
nearly  all  cases. 

Experiments  with  Tubercular  Milk. 

Milk  was  used  from  four  cows  with  tuberculous 
udders,  and  the  milk  of  tuberculous  cows  with  sound 
udders  was  useless,  as  the  control  experiments  were 
negative. 

In  some  cases  the  quantity  of  milk  drawn  from  cows 
with  tubercular  udders  is  normal,  but  it  is  thin  and 
watery  and  contains  larger  flocculi  than  normal  milk, 
the  flow  of  -milk  gradually  decreases  from  the  diseased 
quarter ;  as  the  yield  diminishes  the  fluid  becomes 
thicker,  thenceforth  it  becomes  possible  to  demonstrate 
microscopically  the  presence  of  bacilli,  after  this  the 
milk  becomes  sero-purulent. 

In  one  experimental  cow  (Xo.  21),  the  milk  from  two 
teats  was  quite  normal,  whilst  the  milk  from  the  other 
two  contained  small  fiocculi  and  eventually  tubercle 
bacilli.  After  death,  three  of  the  quarters  of  the  udders 
were  found  to  be  tuberculous. 

Thus,  milk  differing  very  slightly  from  normal  milk 
might  be  distinctly  infective. 

Table  XXVII.  gives  detailed  exjjeriments  made  uiDon 
guinea-pigs  with  the  milk  from  each  of  the  four  teats  of 
the  afore-mentioned  cow.  The  following  general  results 
were  obtained : — 6  of  12  guinea-pigs  became  tuber- 
cular, 5  did  not,  and  the  remaining  one  died  too  early 
to  show  tubercle.  From  these  experiments  it  is  shown 
that  the  period  of  the  duration  of  the  disease  is  regular 
when  the  same  material  is  used,  a.nd  that  there  may  be 
only  few  bacilli  in  milk  when  no  breaking  down  of  the 
glandular  tissue  or  the  walls  of  the  ducts  is  going  on. 

The  onset  of  tuberculosis  in  the  udder  is  very  rapid, 
so  much  so  that  no  tubercular  animal  should  be  allowed 
to  remain  on  a  dairy  farm. 

Tubercular  udders  are  found  in  all  stages  of  the 
disease  in  cattle,  but  a  cow  may  be  in  an  advanced  stage 
of  generalised  tuberculosis,  although  there  is  not  the 
slightest  trace  of  disease  in  the  udder,  yet  its  milk 
should  not  be  consumed,  as  the  disease  might  at  any 
time  extend  to  the  udder  (104). 

Method  of  Procedwe  in  making  the  Experiments. 

The  milk  was  heated  to  any  temperature  in  a  specially 
designed  sterilising  apparatus  (105).  Special  needles 
and  syringe  for  inoculation  and  injection  were  used ;  both 
were  sterilised  after  use.  The  milk  that  had  been 
heated  to  the  highest  temperature  was  first  used  in 
order  to  avoid  possible  infection. 

The  milk  was  cooled  to  the  body  temperature  before 
inoculation,  and  great  care  was  taken  in  the  feeding 
experiments  to  ensure  sweetness  of  the  feeding  troughs 
(.106-7), 
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Description  of  Experiments. 

Co-ws  that  yielded  tubercular  milk  were  used  in  these 
experimencs  (108). 

In  the  feeding  experiments  none  of  11  guinea-pigs 
became  tubercular ;  in  the  injection  experiments  3  of  6 
became  tubercular. 

The  full  results  of  feeding  experiments  with  tubercular 
milk  heated  to  60°  C.  (140°  F.),  and  inoculation  experi- 
ments with  the  same,  and  their  control  experiments 
appear  in  Table  XXVIII. 

The  full  results  of  feeding  and  injection  experiments 
with  tubercular  milk  from  another  cow  heated  at  60°  C. 
(140°  F.),  and  their  controls  are  given  in  Table  XXIX. 
(109-12).  The  following  general  results  were  ob- 
tained : — In  the  feeding  experiments  none  of  28  gainea- 
pigs  became  tubercular,  and  in  the  injection  experi- 
ments none  of  12. 

Table  XXX.  shows  similar  experiments  with  milk 
heated  at  65°  C.  (149°  F.),  (112).  The  following  general 
results  were  obtained:— In  the  feeding  experiments 
none  of  24  guinea-pigs  became  tubercular,  and  in  the 
injection  experiments  none  of  21  guinea-pigs. 

Tables  XXXI.,  XXXII.,  and  XXXIII.  show  the 
results  of  similar  experiments  with  tubercular  milk 
heated  at  70°  G.  (158°  F.),  the  milk  being  from  two 
cows.  The  following  general  results  were  obtained  : — 
In  the  first  series,  feeding  experiments,  none  of  8 
guinea-pigs  became  tubercular,  and  injection  experi- 
ments, none  of  8.  In  the  second  series,  injection 
experiments,  none  of  11  guinea-pigs  became  tuber- 
cular. In  the  third  series,  none  of  26  guinea-pigs 
became  tubercular;  injection  experiments,  none  of  16 
guinea-pigs  became  tubercular. 

Table  XXXIV.  shows  the  results  of  experiments  with 
tubercular  milk  placed  cold  in  the  steriliser  when  the 
water  was  heated  to  70°  C.  (158°  F.).  The  following 
general  results  were  obtained  : — Feeding  experiments, 
2  of  8  guinea-pigs,  and  3  of  3  pigs  became  tuber- 
cular ;  injection  experiments,  3  of  15  guinea-pigs 
became  bubercular. 

Table  XXXV.  gives  full  details  of  feeding  experi- 
ments with  tubercular  milk  heated  at  75°  C.  (167°  F.) ; 
none  of  5  guinea-pigs  became  tubercular.  Table 
XXXVI.,  milk  at  80°  C.  (176°  F.) ;  none  of  4 
guinea-pigs  became  tubercular.  Table  XXXVII., 
milk  at  85°  0.  (185°  F.)  ;  none  of  4  guinea-pigs 
became  tubercular.  Table  XXXVIII.,  milk  at  90°  C. 
(194°  F.),  (121)  ;  none  of  3  guinea-pigs  became 
tubercular. 

Remarks  and  Conclusions. 

Irregular  results  were  obtained,  and  theSe  may  be 
explained  by  the  fact  that  the  number  of  tubercle 
bacilli  varies  day  by  day,  and  in  different  samples,  and 
that  the  quantity  of  milk  from  the  affected  teats  varies. 
The  longer  tbe  heating  of  the  milk  the  greater  would 
be  the  number  of  bacilli  withdrawn  from  the  fluid. 

Milk  from  tubercular  udders  undoubtedly  is  in- 
fectious. Heated  tubercular  milk  gradually  loses  its 
virulence  as  the  temperature  is  raised,  and  time  during 
which  milk  is  exposed  to  it  prolonged  (120). 


PART  IX. 

Eepoet  on  Feeding  and  Injection  Bxpeeiments  (con- 
trolled by  Experiments  with  Raw  Mateeial)  with 
Milk  to  which  Manifestly  TuBEacuLOirs  Matekial 
had  been  added,  heated  at  various  Tempeeatdees. 

Artificial  tubercular  milk  had  to  be  used,  since  the 
supply  of  naturally  tubercular  milk  was  too  limited 
(122). 

Meilwd  of  Procedure. 

Tubercular  organs  from  condemned  animals  were 
thoroughly  minced  and  ground  time  after  time  and 
added  to  sound  milk  which  was  strained  to  prevent 
lumps  forming ;  by  the  same  method  human  sputum 
was  added  to  the  milk  (123). 

Experiments. 

Experiments  (and  results)  with  artificial  tubercular 
milk  heated  to  50°  C.  (122°  F.)  are  given  in  Table  XLI, 
Feeding  experiments,  11  of  34  guinea-pigs  became 
tubercular,  1  of  3  kittens,  but  a  cat  was  unaffected  • 
injection  experiments,  17  of  27  guinea-pigs,  and  2  of 
5  kittens  became  tubercular  (124). 


Table  XLII.  shows  the  results  of  experiments  on 
guinea-pigs  with  artificial  tubercular  milk  heated  to 
60°  C.  (122°  F.) ;  these  show  the  progressive  diminution 
in  the  virulence  of  the  material  heated,  and  the  relative 
time  required  to  render  tubercular  material  innocuous 
in  feeding  and  injection  experiments  (132). 

Table  XLV.  shows  the  results  of  experiments  with 
artificial  tubercular  milk  heated  at  55°  C.  (13P  F.) 
Feeding  e.vperiments,  7  of  27  guinea-pigs  became 
tubercular;  injection  experiments,  16  of  29  guinea-pigs 
became  tubercular  (135). 

Tables  XLVI.  and  XL VII.  show  results  of  experi- 
ments with  artificial  tubercular  milk  heated  at  50°  and 
55°  0.  By  these  tables  is  shown  the  importance  of 
every  additional  degree  in  the  process  of  sterilisation 
(141). 

Table  XLIX.  shows  the  results  of  feeding  and 
inoculating  experiments  with  artificial  tubercular  milk 
heated  at  60°  0.  (140°  F.).  Feeding  experiments,  2  of 
38  guinea-pigs,  2  of  2  pigs,  and  none  of  2  cats  became 
tubercular  ;  injection  experiments,  27  of  71  guinea-pigs 
became  tubercular  (145). 

Table  LII.  shows  the  results  of  feeding  and  inocu- 
lating experiments  with  tubercular  milk  heated  at 
65°  C.  (149°  F.)  Feeding  experiments,  4  of  46  guinea- 
pigs,  and  2  pigs  became  tubercular,  but  4  kittens  were 
unaffected ;  injection  experiments,  25  of  100  guinea- 
pigs  became  tubercular  (152). 

Table  LIV.  shows  the  results  of  feeding  and  injection 
experiments  with  artificial  tubercular  milk  at  60°  and 
65°  0.  (158). 

Table  LVI.  shows  the  results  of  feeding  and  injection 
experiments  with  artificial  tubercular  milk  heated  at 
70*  C.  (158°  F.).  Feeding  experiments,  1  of  38  guinea- 
pigs  became  tubercular.  3  of  4  pigs  became  tubercular, 
but  2  kittens  did  not  (161). 

Table  LVII.  shows  the  results  of  feeding  and  injection 
experiments  on  guinea-pigs  with  artificial  tubercular 
milk  heated  at  70°  C.  (158°  F.)  (165). 

Table  LIX.  sh  ows  the  results  of  feeding  and  injection 
experiments  with  artificial  tubercular  milk  .heated  at 
76°  C.  (167°  F.).  Feeding  experiments,  1  of  9  guinea- 
pigs,  2  of  4  kittens,  3  of  3  pigs,  and  1  cat  became 
tubercular  ;  injection  experiments,  7  of  21  guinea-pigs 
became  tubercular  (169). 

Table  LX.  shows  the  results  of  experiments  on 
guinea-pigs  with  artificial  tubercular  milk  heated  at 
75°  C.  (167°  F.)  (173). 

Table  LXI.  shows  results  from  feeding  and  injection 
experiments  obtained  with  artificial  tubercular  milk 
heated  at  70°  and  75°  C.  (174). 

Table  LXIII.  shows  the  results  of  feeding  and  in- 
jection  experiments  with  artificial  tubercular  milk 
heated  at  80°  C.  (176°  F.).  Feeding  experiments,  noi;e 
of  11  guinea-pigs,  neither  of  2  cats,  but  2  pigs  became 
tubercular:  injection  experiments,  1  of  19  guinea-pigs 
became  tubercular  (176).  ° 

Table  LXIV.  showB  the  results  of  feeding  and  in- 
jection experiments  on  guinea-pigs  with  artificial 
tubercular  milk  heated  at  80°  0.  (176°  F.)  (180). 

Table  LXVI.  gives  results  of  feeding  and  injection 
experiments  with  artificial  tubercular  milk  heated  at 
85°  C.  (185°  F.).  Feeding  experiments,  none  of  11 
guinea-pigs  became  tubercular ;  and  injection  experi- 
menta,  3  of  14  became  tubercular  (182). 

Table  LXVII.  gives  the  summary  of  results  of  feed- 
ing and  injection  expej'iments  on  guinea-pigs  with 
artificial  tubercular  milk  heated  at  85°  C  (185°  F  ) 
(183). 

Table  LXIX.  gives  the. results  of  feeding  and  in- 
jection experiments  with  milk  to  which  obviously, 
tubercular  material  had  been  added  and  heated  to 
90°  0.  (194°  F.).  Feeding  experiments,  none  of  3 
guinea-pigs  became  tubercular  ;  injection  experiments, 
all  of  3  guinea-pigs  became  tubercular  (184). 

Geneeal  Results  and  Conclusions. 
Explanation  of  the  variation  in  the  results. 

The  results  will  naturally  vary  as  the  conditions  of 
the  experiments. 

In  the  case  of  acute  infective  disease  such  as  anthrax 
a  single  bacillus  might,  under  certain  conditions  set  ui  > 
the  disease,  but  as  the  bacillus  is  attenuated  a  larger 
dose  is  necessary  to  convey  infection.  It  is  very  difficult 
to  discover  the  amount  of  tubercle  bacilli  necessary  to 
infect  an  animal,  but  by  experiments  it  has  been  shown 
that  8  to  40  virulent  bacilh  inoculated  into  the  peri- 
toneal cavity  will  infect  guinea-pigs. 
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The  precise  activity  or  staudard  of  activity  of  tubercle 
iDacilli  has  not  been  decided. 

The  concentration  of  a  quantity  of  bacilli  is  an 
important  factor  of  infection. 

The  longer  any  tubercular  material  is  kept  at  a 
certain  heat  the  less  virulent  becomes  its  power,  and 
the  course  of  the  disease  in  the  subject  becomes 
prolonged. 

With  milk  from  tubercular  udders  parallel  results 
are  obtained,  but  with  the  artificial  tubercular^  milk 
the  results  vary,  because  of  the  uneven  distribution  of 
the  bacilli  therein  ;  this  is  very  difficult  to  avoid. 

The  mixture  of  phthisical  sputum  and  milk  is  not  so 
virulent  as  the  mixture  of  milk  and  tubercular  organs. 

The  presence  of  albuminous  fluid  in  the  mixture  of 
milk  and  tubercular  organs  probably  influences  the 
results  of  experiments,  and  there  is  also  serum  albumen 
in  naturally  tubercular  milk  which  may  account  for 
unequal  results  obtained  when  the  milk  was  heated  ;  raw 
milk  gave  regular  results  (187). 

Feeding  Experiments. 

Animals  have  been  infected  with  the  disease  by 
means  of  inoculating  tubercular  material  that  has  failed 
in  the  ingestion  experiments  ;  it  is  concluded  that  only 
a  small  proportion  of  the  bacilli  ingested  are  taken  up 
by  the  alimentary  tract. 

"  It  is  important  that  there  should  be  a  fine  state  of 
division  of  tubercular  material  in  feeding  experiments, 
and  with  respect  to  this,  the  artificial  mixture  of 
phthisical  sputum  and  milk  is  the  mixture  most 
resembling  natural  tubercular  milk. 

A  larger  number  of  tubercle  bacilli  are  required  to 
set  up  the  disease  when  they  are  attenuated,  and  a 
shorter  period  of  heating  is  required  in  feeding- 
experiments  than  in  inoculation  experiments,  to  rei^der 
the  Ijacilli  innocuous.  The  gastric  juice  may  attenuate 
the  power  of  the  bacilli  in  the  feeding  experiments,  but 
its  influence  may  be  eliminated  by  observing  tlie  points 
of  the  alinaentary  tract  from  which  infection  has  taken 
place.  The  disease  generally  affects  the  tonsils  in  pigs, 
but  not  especially  in  guinea-pigs  ;  the  large  number  of 
leucocytes  and  extraordinary  development  of  the 
tonsils  in  the  former  readily  take  up  the  bacilli. 

The  results  seem  to  show  that  guinea-pigs  are  not  so 
well  suited  for  experiments  with  weakened  material  as 
are  pigs  in  order  to  obtain  positive  results  (188). 

Fallacies  to  he  guarded  against  in  studying  Local 
Tuberculosis. 

Local  necrosis  does  not  necessarily  indicate  infective 
power. 

Local  tuberculosis  is  no  proof  of  the  virus  being  still 
infective. 

Attenuated  bacilli  camiot  grow  on  artificial  media 
(189). 

Prohlems  to  he  solved. 

1.  The  relative  virulence  of  milk  from  various 
tuberculous  udders,  and  the  conditions  under  which 
it  might  be  rendered  innocuous. 

2.  The  conditions  under  which  extremely  virulent 
and  concentrated  artificial  tubercular  milk  could  be  so 
modified  by  heat  that  it  might  be  given  with  impunity, 
either  b}'  feeding  or  injection,  to  animals  of  varying 
degree  of  susceptibility  to  infection  by  tubercle  (190). 

Effect  of  diluting  Millc. 

Natural  tubercular  milk  varies  in  virulence,  bat  this 
may  be  caused  by  the  dilution  of  the  milk  or  the  action 
of  heat  upon  it. 

[The  experiments  were  carried  on  with  the  milk,  and 
not  with  the  sediment  formed  by  centrifugalisation.] 

All  the  samyjles  of  milk  taken  from  tubercular  udders 
were  distinctly  dangerous  in  a  varying  degree  (191). 


PrecoMtions  to  be  taken. 

Milk  should  be  scalded  or  heated  to  lessen  the  danger, 
or,  what  is  more  important,  there  should  be  inspection 
by  a  veterinary  inspector  before  the  milk  reaches  the 
dairy  (192). 

Meth  od  of  heating. 

Milk  should  be  placed  in  a  jug  which  should  be 
placed  in  a  pan  containing  the  same  amount  of  water  (as 
there  is  milk),  the  inilk  should  not  be  covered  but 
constantly  stirred,  the  water  should  be  briskly  heated 
(until  the  milk  reaches  80°  to  92°  C)  for  about  half  an 
hour  (193). 

Inspection  of  Dairies  and  Dairy  Farms. 

The  veterinary  surgeons  would  soon  be  competent  to 
discharge  the  duties  thoroughly ;  farmers  and  others 
would  soon  ajjpreciate  and  consent  to  the  inspection, 
which  must  be  thorough. 

The  voluntary  inspection  of  cattle,  on  farms  of  milk 
associations  of  Denmark  and  Sweden,  are  of  great 
advantage. 

The  inspection  should  be  systematic,  at  frequent 
intervals,  because  of  the  insidious  nature  and  rapidity 
of  the  invasion  of  the  disease. 

No  tubercular  cow  should  be  allowed  to  remain  in  a 
dairy  supply,  and  every  cow  with  any  disease  of  the 
udder  should  bb  isolated  and  kept  under  careful 
observation,  and  all  dairy  premises  and  cattle  should  be 
registered  (196). 

The  Sterilisation  of  Tubercular  Material. 

In  order  to  answer  the  question  under  what  conditions 
can  tubercular  material  be  rendered  innocuous,  the 
material  used  was  often  of  greater  virulence  than  that 
of  the  natural  tubercular  milk. 

It  must  be  assumed  that  man  is  as  susceptible  to  the 
disease  as  the  most  susceptible  animal,  as  the  disease 
in  both  infects  at  the  same  points. 

Tables  LXXII.  and  LXXIII.  give,  at  a  glance,  the 
outside  limits  of  infection  of  material  at  certain 
temperatures. 

Table  LXXIV.  shows  the  limits  of  time  and  tempera- 
ture at  which  positive  results  were  obtained  with 
heated,  artificial,  or  natural  milk. 

The  feeding  experiments  on  pigs  show  the  necessity 
for  prolonged  heating  in  order  to  sterilise  milk. 

The  experiments  on  cats  gave  very  varied  results 
(197-201). 


PART  X. 

Details  of  Post-mortem  Examinations  of  Cows  from 
which  Tubercular  Meat  and  Organs  were  obtained 
for  Exfeeiments,  with  Details  of  Experiments  on 
Animals,  jj.  181. 


PART  XL 

Cooking  (Egasting)  Experiments  with  Meat  purposely 
rendered  Infective  by  the  addition  of  obviously 
Tubercular  Material  ("  Smeared  "  Meat),  p.  209. 
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INQUIRY  L 


As  TO  THE  MEANS  OF  RECOGNISING  TUBERCULOSIS  IN  AnIMALS  DTTRING  LiFE, 


Rei'OEt  by  John  McFadyean,  M.B.,  CM.,  B.Sc, 
F.R.S.E.,  Principal  and  rrot'essor  of  Comparative 
Pathology  and  Bacteriology  at  the  Royal 
Veterinary  College. 

1  The  experiments  and  observations  made  under  this 
head  were  specially  directed  to  ascertaining  the  value 
of— 

(1.)  Attempts  to  discover  tubercle  bacilli  in  the 
bodies  of  aflected  animals,  or  in  their  secretions 
or  excretions. 

(2.)  Ordinary  clinical  methods  of  examination. 

(3.)  Tuberculin. 

Part  I. 

The  Detection  or  Tubercle  Bacilli  during  Life. 

2  This  is  a  method  of  diagnosis  that  can  be  put  into 
practice  in  a  considerable  number  of  cases,  although  it 
has  by  no  means  so  wide  a  range  of  application  as 
might  at  first  sight  be  supposed.  The  restriction  of  its 
applicability  is  due  (1)  to  the  fact  that  tubercle  bacilli 
are  generally  confined  to  the  actual  lesions  ;  and  (2)  to 
the  fact  that  in  many  cases  the  primary  lesions  are 
situated  in  parts  of  the  body  that  are  not  accessible  to 
examination. 

3  The  blood. — As  is  well  known,  it  is  believed  by  some 
that  tiiberculosis  of  cattle  is  a  disease  in  which,  in  a 
great  many  if  not  the  majority  of  cases,  the  whole 
body  is  contaminated.  If  that  view  were  correct,  it 
would  follow  that  it  ought  to  be  possible  to  demon- 
strate the  presence  of  tubercle  bacilli  in  the  blood- 
stream, for  if  the  entire  body  were  contaminated  or 
infective  that  could  only  be  by  the  transport  of  tubercle 
bacilli  in  the  circulating  blood.  Every  one  must 
adntit  that  in  a  small  proportion  of  cases  of  bovine 
tuberculosis  (probably  not  more  than  I  per  cent.)  the 
distribution  of  the  tuberculous  lesions  indicates  that  at 
a  given  moment  the  blood-stream  must  have  been  the 
carrier  of  bacilli.  These  are  the  cases  in  which  miliary 
tubercles  are  found  in  the  h^ng,  and  also  in  the 
liver,  spleen,  or  kidneys,  and  there  can  be  no  doubt 
that  in  such  cases  there  must  have  been  a  time  at 
which  an  examination  of  the  blood  would  have  put  in 
evidence  the  presence  of  tubercle  bacilli.  But  the 
possibility  of  demonstrating  the  presence  of  tubercle 
bacilli  in  the  Ijlood  in  cases  of  geiaeralised  miliary 
tube.-culosis  has  very  little  practical  importance,  for, 
as  already  stated,  that  form  of  the  disease  is  rare  in 
cattle,  and  when  it  does  occur  the  diagnosis  can  gene- 
rally be  made  with  tolerable  certainty  from  clinical 
characters  alone. 

4  Against  the  view  that  an  examination  of  the  blood 
might  usefully  be  resorted  to  in  practice  as  an  aid  to 
diagnosis  of  ordinary  cases  of  tuberculosis,  the  following 
experiments  are  conclusive. 

5  Experiment  I. — Blood  was  withdrawn  during  life 
from  the  jugular  vein  of  a  cow  known  to  be  the  subject 
of  tuberculosis.  The  disease  was  located '  in  the 
phai-yngeal  and  prescapnlar  lymphatic  glands,  which 
were  enormously  enlarged.  The  blood  after  defibri- 
nation was  injected  in  doses  of  6'8  cc.  each  into  the 
peritoneal  cavity  of  three  rabbits.  At  each  step  in  the 
operation  strict  precautions  against  accidental  con- 
tamination were  taken.  The  rabbits  were  killed 
41  days  after  inoculation,  and  found  to  be  free  from 
tuberculosis. 

6  Exiyerimeid  II. — -This  experiment  was  a  repetition  of 
the  preceding  one,  save  that  only  two  rabbits  were 
inoculated  and  that  the  quantity  of  Idood  injected  into 
each  was  5  cc.  The  cow  from  which  the  blood  was 
taken  was  fonnd  on  post-mortem  examination  to  have 
very  extensive  tuberculous  lesions  in  the  lungs  and 
bronchial  glands.  The  rabbits  were  killed  4U  days 
aftei'  inoculation,  and  the  result  was  again  negative. 

7  It  may  be  oliserved  lhat  in  the  first  of  these  experi- 
ments tbe  cow  from  which  the  blood  was  taken  had 
that  glandular  lorm  of  the  disease  which  is  sometimes 
erroneously  regarded  as  evidence  of  generalisation  of 
the  disease^  and  yet  by  the  severest  test  at  our  com- 
mand it  was  impossiV)]e  to  discover  evidence  that  the 
blood  contained  tubercle  bacilli. 
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8  As  still  stronger  evidence  of  the  futility  of  examining 
the  blood  in  tuberculosis,  I  may  here  cite  three  other 
experiments.  These  consisted  in  first  injecting  enor- 
mous  numbers  of  virulent  tubercle  bacilli  into  the 
jugular  veins  of  horses,  and  then  after  a  lapse  of  24  to 
48  hours  withdrawing  a  quantity  of  blood,  defibrinating 
it,  and  injecting  it  into  the  peritoneum  of  guinea-pigs, 
5  cc.  to  each  animal.  The  guinea-pigs  were  killed 
2.3  to  34  days  after  inoculation,  and  in  every  instance 
the  autopsy  failed  to  reveal  a  trace  of  tuberculosis  in 
any  part  of  the  body.  It  is  therefore  evident  that  even 
when,  as  at  the  starting  point  of  a  generalised  tuber- 
culosis, great  numbers  of  tubercle  bacilli  find  their  way 
into  the  blood-current,  they  do  not  continue  to  make 
the  round  of  the  circulation,  but  within  a  comparatively 
brief  period  become  filtered  out  in  the  lungs  and  other 
organs  of  the  body.  Hence,  even  in  the  worst  cases  of 
tuberculosis  an  examination  of  the  blood  could  only  by 
a  happy  accident  warrant  a  positive  diagnosis,  and  in 
no  circumstances  would  it  justify  the  conclusion  that 
the  animal  was  free  from  tuberculosis. 

9  Milk. — By  an  examination  of  the  milk  a  positive 
diagnosis  may  readily  be  made  in  cases  of  tuberculosis 
of  the  udder.  The  number  of  bacilli  present  in  the 
milk  is  very  variable.  Sometimes  in  cover-glass 
preparations  they  are  present  in  every  field  of  the 
microscope,  while  in  other  cases  very  careful  searching 
is  necessary  to  find  a  single  bacillus.  I  have  never 
found  the  bacilli  numerous  while  the  milk  still  retained 
its  normal  appearance.  They  are  discoverable  without 
difficulty  when  the  milk  has  become  thin  and  watery, 
and  when  it  deposits  on  standing  a  considerable  amount 
of  precipitate,  in  the  latter  case  the  discovery  of  the 
bacilli  IS  facilitated  by  submitting  the  milk  to  the 
action  of  a  separator,  and  examining  the  sediment. 
This  is  true  also  in  cases  where  the  milk  is  but  little 
altered  in  appearance,  but  bacilli  are  then  present  in 
the  cream  as  well  as  in  the  bottom  stratum  of  milk. 
I  have  not  found  it  of  any  advantage  to  examine  the 
precipitate  thrown  down  by  addiug  acetic  acid  to  the 
milk  after  dilution  with  water,  as  recommended  by 
Johne. 

10  While  there  can  be  no  doubt  that  microscopic  exami- 
nation of  the  milk  is  a  fairly  rel iable  guide  in  mammary 
tuberculosis  when  the  disease  has  progressed  so  far  as 
to  be  detectable  on  manipulation  of  the  udder,  there 
must  be  a  period  at  the  commencement  of  the  lesion 
when  bacilli  are  so  sparingly  present  that  they  would 
probably  escape  delection  even  by  a  most  prolonged 
and  careful  microscopic  examination.  At  this  stage 
intra-peritoneal  inoculation  of  the  suspected  milk 
would  be  a  far  more  certain  but  less  rapid  method  of 
proving  the  presence  of  tubercle  bacilli. 

11  In  connexion  with  this  part  of  the  subject  there  still 
remains  to  be  discussed  the  very  important  question 
as  to  whether  the  milk  ever  or  frequently  contains 
tubercle  bacilli  when  the  mammary  gland  is  not  itself 
the  seat  of  disease.  If  that  question  had  to  be 
answered  in  the  affirmative,  it  is  obvious  that  an 
examination  of  the  milk,  either  microscopically,  or  by 
inoculation,  would  be  of  great  value  as  an  aid  to 
diagnosis. 

12  I  have,  in  many  instances,  made  a  prolonged  micro- 
scopic examination  of  milk  from  cows  in  advanced 
stages  of  tuberculosis,  but  with  udders  apparently 
sound,  and  in  every  case  the  search  for  tubercle  bacilli 
has  been  unsuccessful. 

13  But,  of  course,  it  might  happen  that  while  tubercle 
bacilli  in  milk  from  tuberculous  cows  with  healthy 
udders  escajjed  detection  by  any  reasonably  prolonged 
microscopic  examination,  they  might  stiil  bo  proved 
present  Ijj  a  method  of  search  which  is  admittedly 
more  refined,  viz.,  by  inoculation  experiments.  The 
following  five  experiments  bear  upon  that  point. 

14:  Ex;periment  I.  —  W\\k.  from  a  tuberculous  cow  was 
injected  into  the  peritoneal  cavity  of  two  guinea-pigs, 
5  cc.  to  each  animal.  The  milk  was  take-n  from  the 
udder  after  the  cow  had  been  killed,  and  with  strict 
precautions  against  accidental  infection.  The  cow  had 
most  extensive  tuberculous  lesions  affecting  the  pleura 
Mid  peritoneum — both  parietal  and  visceral — but  the 
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udder  appeared  to  be  healthy,  and  the  milk  was  of 
normal  appearance.  The  two  guinea-pigs  were  killed 
25  days  after  inoculation,  and  found  to  be  free  from 
any  sign  of  tuberculosis. 

15  Experiment  II. — The  conditions  in  this  case  were 
exactly  similar  to  those  of  Experiment  I.  The  carcase 
of  the  cow  that  furnished  the  milk  was  condemned  on 
account  of  advanced  tuberculosis  at  the  Edinburgh 
Abattoir.  The  result  again  was  negative,  both  guinea- 
pigs  being  found  healthy  when  killed  26  days  after 
inoculation. 

16  Experiment  III. — The  cow  from  which  the  milk  was 
taken  in  this  case  had  tuberculous  lesions  even  more 
extensive  than  in  the  preceding  two  experiments,  the 
pleura  and  peritoneum  being  covered  with  the  so-called 
"grapes,"  and  the  liver  and  lungs  being  much  affected. 
Two  guinea-pigs  received  5  cc.  each  of  the  milk  by 
intra-peritoneal  injection.  They  were  killed  on  the 
24th  day. of  the  experiment  and  found  to  be  healthy. 

17  Experiment  IV. — In  this  case  the  cow  had  tuber- 
culous growths  on  the  left  side  of  the  chest-wall,  for 
which  the  carcase  was  condemned  at  the  Edinburgh 
Abattoir.  The  milk,  which  was  rather  thick  and 
yellow,  was  again  injected  into  the  peritoneal  cavity  of 
two  guinea-pigs  in  6  cc.  doses.  The  guinea-i^igs 
were  found  to  be  healthy  when  killed  89  days  after 
inoculation. 

18  Eoyperiment  V. — In  this  case  the  milk  was  taken 
from  the  udder  of  a  cow  that  was  the  subject  of  tuber- 
culosis, with  extensive  lesions  in  the  lungs  and  on  the 
pleura  and  peritoneum.  The  two  guinea-pigs,  each  of 
which  received  5  cc.  of  milk  into  the  iperitoneum,  were 
killed  84  days  after  inoculation,  and  found  to  be  free 
from  any  appearance  of  tuberculosis. 

19  In  face  of  these  five  experiments,  and  especially 
since  they  are  in  harmony  with  those  made  by  such 
reliable  workers  as  Bang  and  JSTocard,  I  am  di'iven  to 
conclude  that  tubercle  bacilli  are  probably  not  present 
in  the  milk  of  cows  except  when  the  udder  is  itself  the 
seat  of  tuberculous  disease,  and  that,  in  any  case,  an 
examination  of  the  milk,  whether  by  the  microscope 
or  by  inoculation,  is  quite  useless  as  a  means  of 
diagnosis  in  cases  of  tuberculosis  with  the  lesions  else- 
where than  in  the  mammary  gland. 

20  Expect07-ate. — The  word  "  expectorate  "  is  here  used 
in  its  literal  sense.  In  cattle,  as  in  man,  cough  is  a 
frequent,  if  not  a  constant,  symptom  of  pulmonary 
tuberculosis,  and  in  the  act  of  coughing  mucus  and 
other  matters  in  the  bronchi  are  expelled  through  the 
glottis.  In  part  such  matters  are  ejected  by  the  mouth, 
but  in  much  greater  proportion  they  are  arrested 
temporarily  in  the  mouth  or  pharynx,  and  afterwards 
swallowed. 

21  The  immense  service  to  diagnosis  which  has  been 
rendered  by  a  microscopic  examination  of  the  sputum 
in  cases  of  pulmonary  consumption  in  man  is  well 
known,  and  this  would  naturally  suggest  a  resort  to  the 
same  method  of  examination  in  tuberculosis  of  cattle. 

22  Although  there  is  just  as  much  reason  to  expect  that 
bronchial  mucus  would  contain  tubercle  bacilli  even 
when  the  lungs  are  free  from  disease  as  that  the  milk 
of  a  non-tuberculous  udder  would  contain  such  bacilli, 
no  one  has  suggested  that  an  examination  of  the 
expectorate  would  be  of  any  service  except  in  tuber- 
culosis with  lesions  in  the  lungs  or  air-passages.  In 
order  to  test  the  value  of  such  an  examination  in  cases 
of  that  kind,  I  collected  mucus  from  the  throats  of 
four  cows  which  were  subsequently  proved  by  post- 
mortem to  have  tuberculous  lesions  in  the  lungs.  The 
mucus  was  obtained  by  passing  a  probang,  armed  at  its 
extremity  with  a  small  sponge,  back  through  the 
fa\ices,  and  using  this  as  a  sort  of  mop  to  the  walls  of 
the  pharynx.  Cover-glass  preparations  were  then  made 
from  the  mucus,  stained  in  the  ordinary  way,  and 
submitted  to  microscopic  examination.  In  the  first  of 
the  three  cases  the  cow's  lungs  were  the  seat  of  nodular 
tuberculous  broncho-pneumonia,  but  the  lesions  were 
only  of  moderate  extent.  ISTo  tubercle  bacilli  were 
detected. 

23  In  the  second  case  both  lungs  contained  numerous 
areas  of  tuberculous  broncho-pneumonia.  No  tubercle 
bacilli  were  detected  in  the  2:>haryngeal  mucus. 

24  In  the  third  case  the  pulmonary  lesions  were  un- 
usually extensive.  The  anterior  half  of  the  left  lung 
w.as  consolidated  from  chronic  nodular  tuberculous 
broncho-pneumonia,  and  Throughout  the  posterior  half 
here  were  scattered  patches  of  the  same  kind.  The 


right  lung  also  contained  scattered  patches  of  tuber- 
culous  broncho-pneumonia,  and  at  the  base  a  cavity 
as  large  as  a  goose-egg  and  filled  with  caseo-purulent 
noaterial.  Tubercle  bacilli  were  discovered  in  the 
pharyngeal  mucus  of  this  cow,  but  in  very  small 
numbers. 

25  In  the  fourth  case  both  lungs  contained  numerous 
areas  of  tuberculous  broncho-pneumonia.  No  tubercle 
bacilh  were  discovered  in  the  expectorate. 

26  In  two  of  the  three  cases  in  which  tlie  search 
was  unsuccessfal  (2nd  and  4th)  the  pulmonary  and 
other  lesions  were  very  extensive,  and  an  almost  certain 
diagnosis  could  have  been  made  by  ordinary  clinical 
methods.  That  is  true  also  of  the  1st  case,  although 
the  lung  lesions  were  only  of  moderate  extent;  while 
m  the  one  instance  (the  3rd)  in  which  the  search  was 
successfid  the  lung  lesions  had  about  reached  the  limit 
compatible  with  life,  and  there  was  an  actual  tuber- 
culous cavity,  which,  it  may  safely  be  said,  is  not  met 
with  once  m  1,000  cases  of  bovine  tuberculosis. 

27  The  failure  to  detect  tubercle  bacilli  in  three  of  the 
above  four  cases  proves  clearly  enough  that  little  is  to 
be  expected  m  the  way  of  diagnosis  from  a  microscoijic 
examination  of  the  expectorate  in  tuberculosis  of  cattle. 

28  A  microscopic  examination  might  reveal  tubercle 
bacilli  m  cases  Avith  extensive  lung  lesions,  but,  on  the 
other  hand,  it  would  form  a  very  uncertain  guide  to 
diagnosis  m  the  generality  of  cases  cf  pulmonary  tuber- 
culosis, and  it  would  be  quite  useless  in  those  cases  in 
which  the  lungs  are  not  tuberculous. 

29  Nocard  and  GreflSer*  carried  out  experiments  with 
the  object  of  testing  the  practical  value,  as  an  aid  to 
diagnosis,  of  collecting  pharyngeal  mucus  from  sus- 
pected animals  and  inoculating  it  to  guinea-pigs,  eitlier 
subcutaneously  or  intra-peiitoneally.  The  mucus  was 
taken  from  the  throats  of  cattle  found  to  be  afiected 
with  pulmonary  tuberculosis  at  the  autopsy,  aud  in 
eight  out  of  11  cases  it  proved  infective,  while  in  the 
remaining_ three  the  result  was  negative.  This  method, 
it  may  be  inferred,  is  much  more  certain  than  the  mere 
microscopic  examination  of  expectorate,  but,  on  the 
other  hand,  it  is  too  slow  in  yielding  results  to  be  of 
much  value  in  jjractice,  and  it  would  be  of  no  use  in 
detecting  any  other  than  the  pulmonary  form  of 
tuberculosis. 

30  Examination  of  the  expectorate  as  a  means  of 
diagnosis  is  far  less  serviceable  in  bovine  than  in 
human  tuberculosis,  mainly  because  the  disease  in 
cattle  very  seldom  assumes  the  destructive  form 
exemphfied  in  pulmonary  phthisis  of  the  human 
subject.  It  is  very  rare  to  find  extensive  softening  of 
lung  tissue  with  the  formation  of  actual  cavities  in 
tuberculosis  of  cattle,  and,  except  in  that  form  of  the 
disease,  it  is  probable  that  the  expectorate  never 
contains  tubercle  bacilli  in  large  numbers. 

31  Other  Secretions.— rhe  question  of  searching  other 
secretions  or  discharges  than  those  already  referred  to 
for  tubercle  bacilli  may  be  dismissed  in  a  few  words. 
In  cases  of  tuberculosis  of  the  uterus  tubercle  bacilli 
may  easily  be  found  by  microscopic  examination  in 
the  discharge  from  the  vulva,  and' it  is  possible  that 
the  same  method  might  reveal  their  presence  in  urine 
or  semen  in  tuberculosis  of  the  kidney  or  testicle. 
But  cases  of  tuberculosis  with  lesions  in  the  organs 
just  mentioned  form  a  very  small  proportion  compared 
with  cases  in  which  these  org.ans  are  free  from  the 
disease,  and  hence  the  examination  of  genito-urinary 
discharge  for  tubercle  bacilli  is  of  very  little  practical 
interest. 

32  Exploratory  Puncture. — This  method  is  of  consider- 
able value.  It  is  true  that  in  mammary  tuljerculosis 
an  examination  cf  the  milk  will  usually  reveal  tubercle 
bacilli,  but  one  sometimes  meets  with  suspicious  cases 
of  mastitis  in  which  scarcely  a  drop  of  secretion  is 
obtainable  and  in  which  there  is  no  reliable  clinical 
history.  In  such  cases  it  is  easy  with  a  hollow 
exploring  needle  to  gouge  out  a  small  piece  of  the 
indurated  gland  and  submit  it,  or  scrapings  from  it.  to 
microscoioio  examination.  In  this  way  I  have  found  it 
possible  to  demonstrate  tubercle  bacilli  in  far  greater 
numbei's  than  by  staining  milk  from  the  same  udder. 

33  The  method  is  also  applicable  to  the  examination  of 
enlarged  and  indurated  lymphatic  glands,  such  as  the 
pharyngeal  and  prescapular,  and  by  this  means  one 
may  proniiitly  distinguish  between  the  glandular 
lesions  of  tuberculosis  and  those  of  actinomycosis  when 
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a  differential  diagnosis  is  not  clear  on  other  grounds. 
The  great  objection  to  exploratory  j^uncture  as  aid  to 
diagnosis  is  that  it  cannot  be  carried  out  without  the 
consent  of  the  owner,  and  those  who  object  even  to  a 
compulsory  inspection  of  their  cows  would  not  be  likely 
to  sanction  this  operation,  although  when  properly 
performed  it  is  simple  and  harmless. 

Pakt  II. 

Diagnosis  of  TaBERCULOsis  by  Okdinaet  Clinical 
Methods. 

3^  In  di  scussing  the  diagnosis  of  tuberculosis,  whether 
by  ordinary  clinical  or  other  methods,  it  is  well  to  keep 
in  mind  that  there  are  two  very  different  circumstances 
under  which  a  veterinary  surgeon  may  be  called  upon 
to  say  whether  an  animal  is  affected  or  not.    He  may, 
in  the  first  place,  have  to  make  a  differential  diagnosis 
in  the  case  of  an  animal  that  is  already  ill,  and  regarding 
which  his  advice  is  sought  by  the  owner;  or,  secondly, 
he  may  as  a  veterinary  inspector  be  called  upon  to 
detect  the  disease  in  animals  that  are  reported  by  their 
owner  to  be,  in  his  opinion,  healthy.    The  diflerence 
between  the  two  cases  is  really  as  regards  the  stage  of 
the  disease  at  which  the  diagnosis  has  to  be  made,  for 
in  ordinary  practice  the  veterinary  surgeon  is  seldom 
consulted  regarding  a  tuberculous  animal  until  the 
disease  is  well  advanced,  but  in  most  cases  tuberculosis 
is  in] existence  for  months  before  there  is  any  disturbance 
of  health  -sufficient  to  attract  the  notice  of  the  owner  or 
the  attendant,  and  the  veterinary  inspector  may  be 
expected  to  detect  the  disease  even  at  this  early  stage. 
It  is  obvious  that  if  there  is  any  dilficulty  of  diagnosis 
in  the  first  of  those  conditions,  that  difficulty  will  be 
very  much  greater  in  the  second.    The  difference  may 
be  fairly  illustrated  by  considering  (1)  what  are  the 
lesions  commonly  found  at  the  post-mortem  of  animals 
that   die   from  tuberculosis,  or  are  killed  as  being 
hopelessly  affected  with  it,  and  (2)  what  are  the  lesions 
of  tuberculosis  most  commonljr  met  with  in  the  carcases 
of  cat-  le  killed  in  the  ordinary  way  for  food,  and 
supposed  to  be  healthy  at  the  time  of  slaughter. 

35  Regarding  the  first  of  these  points  it  is  not  possible 
to  obtain  reliable  statistics  that  refer  to  large  numbers, 
but  it  may  safely  be  asserted  that  the  lungs  are  the 
seat  of  disease  in  80  per  cent,  of  the  cases  of  tuberculosis 
in  cattle  in  which  veterinary  surgeons  are  called  in  by 
the  owner.  But  it  is  equally  certain  that  in  cases  that 
are  fatal  through  pulmonary  lesions  the  disease  is 
never  confined  to  the  lungs.  The  bronchial  and 
mediastinal  lymphatic  glands  are,  without  exception, 
diseased,  and  in  the  majority  of  cases  the  pleitra,  or 
both  pleura  and  peritoneum,  as  well  as  the  presternal 
and  supra-sternal  glands  are  simultaneously  affected. 
In  a  smaller  proportion  of  cases  pulmonary  tuberculosis 
is  associated  with  disease  of  the  mesenteric  glands, 
liver,  kidney,  or  mammary  glands. 

36  But  the  lesions  of  tuberculosis  have  a  very  diff  erent 
distribution  when  we  take  account,  not  merely  of  the 
animals  al)0ut  which  veterinary  advice  is  sought,  but 
of  all  cases  in  which  tuberculosis  in  any  degree  is 
brought  to  light  by  a  reasonably  careful  post-mortem 
examination.  The  experience  gained  during  the  past 
few  years  in  connexion  with  meat-inspection,  par- 
ticularly in  the  large  German  slaughter-houses,  where 
the  search  for  tuberculous  lesions  is  very  thorough, 
has  proved  that  the  disease  is  exceedingly  common 
among  cattle  that  pass  for  healthy  at  the  time  of 
slaughter.  In  Leipzig  the  proportion  has  been  found 
as  high  as  33  per  cent,  of  all  adult  cattle  slaughtered 
there,  and  in  this  country  upwards  of  12  per  cent,  of 
the  cattle  killed  under  the  Pleuro-pneumonia  Slaughter 
Order  in  1890-91  were  found  to  be  tuberculous.  And 
when  one  analyses  these  oases  it  is  found  that  in  the 
great  majority  of  them  the  lesions  are  slight,  and 
confined  to  the  thoracic  lymphatic  glands,  or  to  these 
and  the  lungs. 

37  Regarding  the  differential  diagnosis  of  tuberculosis 
in  animals  that  exhibit  pronounced  systems  of  illness 
little  need  be  said.  An  absolutely  certain  diagnosis 
can  seldom  or  never  be  made  by  ordinary  clinical 
methods,  but  in  the  pulmonary  form  of  the  disease, 
which  is  by  far  the  commonest,  the  history  of  the  case, 
the  emaciation,  the  sym]3toms  pointing  to  disease  of  the 
lungs,  and  the  evidence  yielded  by  percussion  and 
auscultation,  make  up  a  picture  that  can  be  confounded 
with  that  afforded  by  few  other  diseases. 

38  It  is  of  much  more  interest  to  inquire  with  what 
ST;cceps  one  cg,n  use  ordinary  clinical  methods  in  the 


detection  of  tuberculosis  when  no  history  is  obtainable, 
and  when  to  ordinary  observation,  such  as  that  of  the 
owner  or  attendant,  the  animal  would  pass  for  healthy. 

39  Temperature. — First,  it  may  be  asked  whether  ther- 
mometric  ol)servations  are  of  any  use  in  this  connexion. 
The  answer  must  be  in  the  negative.  The  great 
majority  of  tuberculous  animals — that  is  reckoning 
eveiy  animal  that  is  affected,  in  however  small  a 
degree — have  a  perfectly  noi'nial  temperature,  or  one 
in  which  the  variations  are  so  slight  as  to  have  no 
diagnostic  value.  The  htindreds  of  observations  re- 
garding temperature  that  have  been  pul)lished  in 
connexion  with  tuberctilin  expeiiments  absolutely  settle 
that  point. 

40  Physical  Examination  of  the  Chest  is  of  little  use  for 
the  detection  of  lesions  that  are  not  translated  by 
actual  symptoms.  Auscultation  and  percussion  are 
])owerless  to  detect  tuberculous  changes  in  the  bronchial 
or  mediastinal  lymphatic  glands,  or  small  lesions  in 
the  lungs,  and  yet  these  are  often  the  only  lesions  that 
exist  while  the  animal  retains  the  ordinary  signs  oi" 
health. 

41  Physical  Examination  of  the  Abdomen. — In  cattle 
rectal  exploration  is  about  the  only  means  of  jDhysical 
examination  that  can  ])e  applied  to  the  abdomen  and 
its  contained  organs,  and,  except  for  the  detection  of 
extensive  'perhucht  growths  on  the  peritoneitm,  it  is  of 
no  value. 

42  Examination  of  the  Superficial  Groups  of  Lymphatic 
Glands. — A  very  exaggerated  importance  has  by  some 
been  attributed  to  this  method  of  examination,  the 
exaggeration  arising  from  the  belief  that  in  tuberculosis 
the  virus  is  diffused  throughout  the  entire  system  and 
specially  affects  the  lymphatic  glands.  This  view  is 
certainly  erroneous  as  regards  bovine  ttiberculosis. 
Uudotiljtedly  certain  groups  of  lymphatic  glands  are 
very  frequently  the  seat  of  tuberculous  changes,  bttt 
with  just  as  much  constancy  other  groups  escape,  even 
in  animals  that  have  the  most  extensive  lesions  else-  . 
where.  The  explanation  is  simple.  The  only  groups 
of  lymphatic  glands  that  are  commonly  affected  are 
those  that  guard  what  may  be  termed  the  common 
ports  of  entrance  of  the  bacilli.  Named  in  order  of  the 
frequency  with  which  they  are  affected,  these  are,  the 
bronchial  and  mediastinal  glands,  the  mesenteric  glands, 
and  the  pharyngeal  glands.  The  group  last  mentioned 
is  the  only  one  that  is  accessible  to  examination  during 
life,  and  then  only  when  the  glands  are  considerably 
enlarged.  Other  five  groups  of  glands  can  be  felt  ditring 
life,  viz.,  the  sub-maxillary,  parotideal,  prescapular, 
precrural,  and  supra-mammary.  The  last-mentioned 
gland  is  constantly  affected  in  tuberculous  mastitis,  but 
the  fact  is  of  little  diagnostic  value,  since  it  is  frequently 
enlarged  in  other  forms  of  mammary  infiammation. 
In  short,  the  characters  of  the  lymphatic  enlargement 
are  less  distinctive  than  those  of  the  udder  lesion  in 
mammary  tuberculosis. 

43  Enlargement  of  the  sub-maxillary,  parotideal,  pre- 
scapular, and  precrural  groups  is  easily  detected,  but 
those  groups  arc  affected  in  oidy  a  small  proportion  of 
cases. 

44  The  diagnostic  value  of  glandular  enlargement  may 
be  summed  up  by  saying  that  when  such  enlargement  is 
detectcdit  is  suspicious  (and  exploratory  puncture  of  the 
gland  might  then  warrant  a  positive  diagnosis) ;  but,  on 
the  other  hand,  the  absence  of  any  discoverable  altera- 
tion in  the  accessible  lymphatic  glands  affords  not  the 
slightest  guarantee  that  the  animal  is  not  tuberculous 
elsewhere. 

45  With  a  view  to  ascertaining  the  value  of  what  may 
be  termed  the  ordinary  method  of  inspection  in  the 
detection  of  tuberculosis,  I  examined  over  1,600  cows 
in  the  Edinburgh  byres  in  the  summer  of  1892.  Each 
animal  was  individually  examined  as  regards  its  general 
condition  and  appearance,  the  state  of  the  superficial 
groups  of  lymphatic  glands,  and  the  condition  of  the 
udder. 

46  The  main  results  of  this  inspection  of  the  Edinburo-h 
dairy  cows  may  be  summed  up  thus.  About  50  cows 
were  the  subjects  of  inflammation  of  the  udder,  or  o-ave 
evidence  of  having  suffered  from  that  some  time 
previously.  In  the  majority  of  these  cases  the  history 
and  the  physical  character  of  the  inflamed  gland  were 
regarded  as  sufficient  to  indicate  that  the  disease  was 
not  tuberculous.  In  18  of  the  cases  it  was  considered 
necessary  to  have  recourse  to  a  microscopic  examination 
of  the  milk,  and  in  one  instance  a  piece  was  gouged  out 
of  the  diseased  quarter,  but  in  no  case  were  tubercle 
bacilli  discovered.    As  regards  this  search  for  tubercle 

E  2 


4 


ROYAL  COMMISSION  ON  TUBERCULOSIS  : 


bacilli  it  may  be  as  well  to  state  that  the  milk  stained 
and  examined  in  each  of  these  cases  would  be  equal  to 
about  six  or  eight  ordinary  cover-glass  preparations. 
In  reality  the  milk  was  generally  spread  not  on  cover- 
glasses  but  on  microscopic  slides  (3  inches  X  and, 
after  staining  by  the  Ziehl-Neelsen  method,  the  film 
was  searched  carefully  with  an  oil  immersion  lens 
(Eeichert's  yV)- 

47  In  only  four  cases  was  there  any  noticeable  enlarge- 
ment of  the  superficial  groups  of  lymphatic  glands 
(supra-mammary  excluded)  and  only  some  six  or  seven 
were  in  such  poor  condition  as  to  be  open,  on  that 


ground,  to  a  suspicion  of  tuberculosis.  It  might  be 
inferred  from  the  results  of  this  examination  that  the 
1,600  animals  inspected  were,  for  milch  cows,  unusually 
free  from  tuberculosis,  but  it  is  almost  certain  that  such 
an  inference  would  be  altogether  erroneous,  since  of  the 
cows  killed  in  Edinburgh  under  the  Pleuro-pneumonia 
Slaughter  Order  in  1891  about  20  per  cent,  were  found 
on  post  -  mortem  examinations  to  be  affected  with 
tuberculosis.  The  conclusion  that  appears  warranted 
is,  that  ordinary  clinical  examinations  is  almost 
valueless  for  the  detection  of  tuberculosis  in  its  early 
stages. 


Pabt  III. 
Tuberculin. 

48  Lot  I  —The  following  lot  of  animals  comprised  20  milch  cows  of  various  ages  which  had  to  be  slaughtered 
owing  to  their  having  been  in  contact  with  a  case  of  pleuro-pneumonia._  They  were  m  poor  condition.  Five  cc. 
of  tuberculin  were  divided  between  the  20  animals,  the  average  dose  being  thus -25  cc  ;  but  two  cows  (Nos.  10 
and  20)  received  rather  more  than  their  share.    The  injection  was  made  on  the  15fch  October  1892,  at  9.0  a.m.,  and 


14th  October. 

Number. 

10.0  a.m. 

7.0  p.m. 

9.0  a.m. 

(Injected.) 

12.0  noon. 

1 

101 

0 

101- 

50 

101 

50 

101 

25 

2 

101 

25 

101- 

25 

101 

50 

101 

0 

3 

101 

0 

101 

0 

100 

50 

100 

75 

4 

101 

25 

102 

0 

101 

0 

100 

50 

5 

101 

25 

101 

25 

100 

25 

101 

0 

6 

100 

75 

102 

0 

101 

50 

101 

0 

7 

101 

75 

100 

75 

101 

25 

101 

0 

8 

101 

25 

102 

0 

101 

50 

101 

•0 

9 

101 

25 

101 

75 

100 

75 

101 

0 

10 

100 

50 

101 

0 

100 

50 

100 

75 

11 

101 

0 

101 

75 

101 

25 

101 

0 

12 

100 

75 

101 

25 

101 

75 

101 

0 

13 

102 

25 

102 

75 

101 

50 

101 

25 

14 

100 

25 

100 

50 

101 

25 

100 

50 

15 

101 

25 

101 

50 

101 

0 

99 

75 

16 

102 

0 

101 

25 

100 

75 

101 

25 

17 

101 

25 

101 

0 

101 

0 

101 

0 

18 

101 

0 

101 

25 

100 

50 

101 

0 

19 

101 

25 

101 

50 

101 

50 

101 

75 

20 

102 

0 

100 

75 

100 

50 

101 

50 

15th  October. 

16th  October. 

Result 

of 
Post- 
Mortem.* 

3.0  p.m. 

6.0  p.m. 

9.0  p.m. 

12.0  mid- 
night. 

3.0  a.m. 

6.0  a.m. 

101 

25 

102 

0 

101 

50 

101-75 

lOi 

0 

101 

0 

+ 

101 

25 

101 

75 

100 

75 

101-0 

101 

0 

101 

0 

+ 

101 

25 

101 

50 

101 

0 

102-50 

102 

50 

101 

75 

+ 

101 

0 

100 

75 

99 

50 

100-50 

100 

25 

100 

0 

lOl 

25 

101 

25 

101 

0 

101-0 

101 

50 

101 

0 

101 

25 

101 

25 

101 

0 

101-50 

102 

50 

101 

50 

+ 

101 

0 

101 

0 

100 

50 

102-0 

102 

0 

101 

75 

+ 

101 

0 

101 

25 

100 

0 

100-0 

100 

0 

101 

0 

+ 

101 

75 

102 

0 

101 

75 

104-0 

104 

0 

103 

0 

100 

0 

102 

50 

102 

0 

104-0 

104 

0 

104 

50 

+ 

101 

25 

101 

0 

100 

50 

99-50 

98 

0 

98 

0 

+ 

101 

0 

101 

50 

102 

0 

105-0 

104 

50 

104 

0 

+ 

101 

75 

101 

50 

100 

0 

100-0 

100 

0 

100 

0 

101 

50 

101 

0 

101 

0 

102-50 

104 

50 

104 

0 

+ 

101 

25 

100 

75 

100 

75 

100-75 

101 

50 

101 

50 

+ 

.  101 

75 

101 

50 

102 

0 

101-0 

101 

0 

100 

50 

101 

50 

101 

50 

.  101 

25 

102  -  50 

103 

25 

102 

50 

+ 

101 

50 

100 

75 

100 

50 

100-0 

99 

0 

99 

50 

101 

50 

lor 

50 

102 

0 

101-0 

101 

0 

101 

50 

101 

0 

101 

50 

104 

0 

104-50 

105 

0 

104 

0 

+ 

The  sign  +  means  tuberculous  ;  -,  non-tuberculous. 


49  The  following  table  refers  to  the  animals  of  Lot  L 
in  which  the  temperature  after  injection  reached  103 
at  least. 


50  The  following  table  refers  to  the  animals  of  Lot  I., 
in  which  the  temperature  after  injection  remained 
under  103°. 


Number. 


Maximum 
Tempei'a- 
ture. 


Rise  of 
Tempera- 
ture. 


Tuberculous  Lesions  discovered. 


12 


11 


17 


20 


104,-0 


104-8 


105-0 


104-60 


103-25 


106-0 


3'25 


3-50 


3-25 


2-25 


4- BO 


None. 


Sbght  in  lung  and  extensive  m 
bronchial  and  mediastinal 
glands. 


In  mediastinal  glands. 


In  right  kidney  and  mediastinal 
glands. 

In  both  lungs ;  liver ;  and  bron- 
chial, mediastinal,  and  mesen- 
teric glands. 

In  mesenteric  glands. 


Number. 

Maximum 
Tempera- 
ture. 

Rise  of 
Tempera- 
ture. 

Tuberculous  Lesions  found. 

1 

101-75 

0-25 

In    bronchial    and  mediastinal 

glands. 

2 

101-75 

0-25 

On  peritoneum  of  liver,  and  in 

bronchial      and  mediastinal 

glands. 

3 

102-50 

2-0 

In  left    lung  and  mediastinal 

glands. 

6 

102-50 

1-0 

In  bronchial  glands. 

7 

102-0 

0-75 

8 

101-25 

0-0 

In  mediastinal  glands. 

11 

101-26 

0-0 

In  bronchial  glands  and  kidney. 

15 

101-50 

0-50 

In  liver  and  bronchial  glands. 

4 

101-0 

0-0 

None. 

6 

101-25 

1-0 

18 

101-75 

0-25 

16 

101-75 

1-0 

18 

101-50 

1-0 

19 

101-75 

0-25 

As  the  above  table  shows,  in  6  out  of  the  20  animals 
in  this  lot,  the  temperature  after  injection  reached 
103°  or  more,  the  elevation  varying  from  2'26°  to  4-50°. 
Fiye  of  these  animals  were  found  to  be  tuberculous,  and 
in  the  sixth  no  tuberculous  lesions  were  discovered. 


It  will  be  observed  that  8  out  of  the  20  animals  were 
found  to  be  tuberculous,  although  the  temperature 
after  injection  in  none  of  them  reached  103°,  and  in 
only  one  rose  2°.  In  the  remaining  six  cows  the 
highest  temperature  after  injection  was  101 '75°,  and 
the  greatest  rise  1°,  and  in  none  of  these  were  any 
tuberculous  lesions  discovered. 
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51  Lot  II  The  following  lot  was  made  up  of  19  cows  and  a  yearling  bull  (No.  20) ,  which  formed  part  of  the 

same  herd  as  Lot  I.  The  average  dose  of  tuberculin  given  was  '25  cc. ;  but  No.  25  received  nearly  double  that 
quantity.  The  injection  was  made  on  the  13th  October,  at  9.0  a.m.,  and  the  animals  were  killed  on  the  following 
day. 


12th  October. 

13th  October. 

14th  October. 

Result 

of 
Post- 
Mortem. 

'^^nTnV^AT»  ■ 

9.30  a.m. 

7.30  p.m. 

9.0  a.m. 
(Injected.) 

12.0  noon. 

3.0  p.m. 

6.0  p.m. 

9.0  p.m. 

1  9  0  mirl- 

1  ^^yj  iinKX 

night. 

3.0  a.m. 

6.0  a.m. 

21 

101-0 

1  m 

iUi 

OU 

101-0 

101-25 

101-50 

101-50 

100-0 

101-0 

100-75 

101-0 

+ 

22 

101-75 

1  m 

iUl 

/  o 

101-75 

101-  75 

102-25 

101-0 

103-0 

103-0 

104-0 

105-0 

+ 

23 

101-0 

1  C\C\ 
iUU 

i  0 

100-75 

102-0 

101-50 

101-0 

100-0 

100-0 

98-50 

98-50 

- 

24 

101-25 

1  no 

a 
u 

100-75 

101-25 

101-50 

100-75 

100-50 

100-75 

100-0 

100-0 

- 

25 

102-0 

1  n9 

f\ 
\j 

101-25 

100-75 

101-25 

101-0 

101-0 

101-0 

lOl-O 

101-25 

- 

26 

lOl'O 

1  no  • 

£o 

1 00  -  25 

100-75 

101-25 

101-0 

102-0 

105-0 

103-0 

102-50 

+ 

27 

101-0 

1  m 

100-75 

101-25 

101-50 

101-75 

102-0 

103-25 

104-0 

103-50 

+ 

28 

101-75 

I  UO 

101-25 

102-0 

101-0 

102-50 

105-0 

105-25 

101-50 

102-0 

+ 

29 

101-50 

101- 

0 

103-0 

103-75 

103-75 

102-75 

104-25 

103 -£0 

102-0 

102-75 

- 

30 

101-75 

101 

0 

101-25 

101-50 

101-75 

103-0 

105-0 

104-0 

103-50 

104-0 

+ 

31 

101-25 

101 

25 

101-25 

101-25 

102-0 

101-0 

100-50 

100-50 

100-50 

100-50 

- 

32 

101-75 

102 

0 

100-75 

101-75 

101-75 

101-50 

103-0 

1020 

102-0 

101-0 

33 

100-50 

100 

75 

100-75 

101-25 

101-50 

101-0 

101-25 

103-0 

102-0 

102-0 

4- 

34 

101-0 

102 

0 

100-50 

100-75 

101-50 

100-50 

101-75 

102-50 

102-0 

102-0 

35 

100-0 

101 

25 

100-25 

101-25 

101-75 

101-0 

101-0 

103-50 

101-50 

101-50 

36 

101-75 

102 

0 

100-25 

100-50 

101-25 

101-25 

103-0 

102-0 

101-0 

101-50 

37 

102-0 

102 

0 

100-75 

100-75 

101-25 

100-75 

100-50 

100-75 

100-50 

99-50 

+ 

38 

101-0 

103 

0 

101-25 

102-50 

104-0 

104-50 

104-0 

104-50 

103-0 

103-25 

+ 

39 

101-0 

101 

50 

100-75 

101-0 

101-0 

101-50 

101-75 

101-75 

104-0 

103-0 

40 

102-0 

102 

0 

101 -25 

101-75 

101-0 

101-0 

100-75 

I 

100-0 

1  100-50 

101-0 

52  The  following  table  embraces  the  animals  of  Lot  II. 
in  which  the  temperature  after  injection  reached  103° 
or  more. 


Number. 

■ 

Maximum 
Tempera- 
ture. 

Rise  of 
Tempera- 
ture. 

Tuberculous  Lesions  found. 

22 

0 

106-0 

3-25 

In    bronchial    and  mediastinal 

glands. 

26 

105-0 

4-75 

In  lung  (slight). 

27 

104-0 

3-25 

In    bronchial    and  mediastinal 

glands. 

28 

105-25 

4-0 

In    bronchial    and  mediastinal 

glands. 

29 

104-25 

1-25 

None. 

30 

105-0 

3-75 

In  mesenteric  glands. 

33 

103-0 

2-25 

In  pleura. 

35 

103-50 

3-25 

'kone. 

86 

103-0 

2-75 

38 

104-50 

3-25 

In  lung. 

39 

104-0 

3-25 

None. 

As  shown  above,  out  of  Ihe  20  animals  in  this  lot, 
11  had  a  temperature  reaction  up  to  103°  or  more,  the 
rise  after  injection  varying  from  1-25°  to  475°.  In 
7  of  those  11  animals  the  post-mortem  revealed  tuber- 
culous lesions,  and  in  the  other  4  it  did  not. 


53  The  following  table  refers  to  the  animals  of  Lot  II. 
in  which  the  temperature  after  injection  did  not  reach 
103°. 


Number. 

Maximum 
Tiimpera- 
ture. 

Rise  of 
Tempera- 
ture. 

Tuberculous  Lesions  found. 

37 

101-25 

0-50 

In  liver. 

21 

101-60 

0-50 

In  bronchial  glands. 

23 

102-0 

1-25 

None. 

24 

101-50 

0-75 

25 

101-26 

0-0 

31 

102-0 

0-75 

38 

102-0 

1-25 

34 

101-75 

1-26 

40 

101-75 

0-50 

The  above  table  shows  that  in  9  out  of  the  20  animals 
composing  Lot  II.  the  temperature  after  injection 
remained  under  103°,  and  that  the  rise  varied  from  0 
to  1-25°.  The  post-mortem  examination  revealed  tuber- 
culous lesions  in  two  of  the  nine  animals,  and  failed  to 
reveal  such  lesions  in  the  remaining  seven. 
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54  Jroii  J/J.-^This  was  a  herd  of  25  farm  cows,  also  condemned  on  apnnnnf-  r^p  i  „  ■      i        •  ^  -^t. 

case  of  pleuro.paeumonia.    They  were  rather  po^r  in  conditiZ  Vo  65  recei  ved  -7.  0"'"  P^f  ?  contact  with  a 
SI.  54.  56,  67,  59,  60.  and  61  received  "20  co.  each  ;  wMIe  tho'  remainder  hH^O       '  °l  ' 
made  at  9  a.m.  on  the  17th  October,  and  the  animal  wer  \  li:d  oTtS  foUowfn..  day 


Number 


41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

69 

60 

61 

62 

63 

64 

65 


16th  October. 


5.0  a.m. 


2.0  p.m. 


17tb  October. 


9.0  a.m. 
(Injected.) 


12.0  noon. 


3.0  p.m. 


100-  0 

101-  50 

101-  0 

102-  0 
101-50 
101-25 
101-25 
101-0 

101-  50 

102-  0 
100-25 

100-  50 

101-  25 
101-0 
101-50 
101-50 
101-50 
101-25 
101-0 
101-25 
100-50 
100-25 
100-25 
100-0 
100-50 


100-  50 
103-0 

101-  25 
103-0 

102-  50 
lOl-.-jO 
101-50 
101-25 
101-50 
101-75 
101-0 
]01-0 
101-0 
101-0 
101-50 

101-  50 

102-  0 
101-25 
101-0 
101-25 

101-  0 

102-  0 
100-25 

100-  25 

101-  50 


101 -50 

101-50 

100-50 

100-0 

100-50 

100-25 

100-  50 

101-  0 

100-  50 

101-  25 
101-25 
100-50 

100-  50 

101-  0 

100-  75 
99-75 

101-  25 
101-0 
100-50 

100-  0 

101-  25 
100-0 
100-75 

100-  50 

101-  0 


101-75 

101-50 

101-75 

101-0 

101-25 

101-25 

101-75 

101-25 

101-25 

101-50 

100-  75 

101-  25 

100-  50 

101-  25 
101-50 
101-50 

100-  75 

101-  50 
101-25 
101-25 
101-50 
101-50 

100-  25 

101-  25 
100-75 


100-  75 

101-  50 
101-50 

101-  75 

102-  25 

100-  75 

101-  50 
101-25 

101-  0 

102-  0 
100-75 

100-  75 

101-  75 
101-25 
101-50 

100-  50 

101-  0 
101-50 
101-0 

100-  75 

101-  0 
101-25 
101-0 
100-50 
100-75 


6.0  p.m. 


101-50 
101-50 

101-  0 

102-  0 
101-50 
101-25 

100-  75 

101-  0 

101-  50 

103-  0 

102-  0 

101-  0 

102-  0 

101-  0 

102-  0 

101-  50 

102-  50 
101-50 
101-0 
101 -.50 
101-25 

101-  0 

102-  0 
101-75 
101-50 


12.0  mid- 
night. 


100-  75 
105-0 

101-  O 

102-  50 

101-  0 

104-  0 

105-  0 

100-  0 
104-50 

104-  0 

102-  75 

105-  50 

103-  0 

101-  0 
101-0 
101-50 
101-0 
100-0 

100-  50 
98 -.50 

101-  O 
100-0 
100-0 
100-50 
100  0 


18th  October. 


101-0 
104-0 

103-  0 
101-0 

101-  0 

104-  0 

105-  0 
100-0 
105-0 

103-  75 

102-  0 

104-  0 
102-0 

100-  75 

101-  25 
101-0 
100-0 
100-75 
100-0 

99-0 
100-0 
99-75 
99-50 
99-0 
100-0 


100-  50 

103-  0 

102-50 

101-  O 
100-0 

102 -  .50 

104-  50 

100-  75 

103-  75 

104-  0 

101-  75 

102-  0 
102-50 
101-50 

101-  0 

102-  0 

100-  0 

101-  0 

100-  0 

98-  50 

101 -  .50 
100-0 

99-  50 
100-0 
100-50 


55  The  following  table  includes  the  animals  of  Lot  III. 
in  which  the  temperature  after  injection  rose  to  103° 
or  more. 


Number. 


Maximum 
Tempera- 
ture. 


42 

4S 
44 
46 
47 
49 

50 
52 
53 


105-0 

103-0 

103-  0 

104-  0 

105-  0 
105-0 

104-  0 

105-  50 
103-0 


Rise  of 
Tempera- 
ture. 


Tuberculous  Lesions  discovered. 


3-50  In  liver,  lungs,  and  bronchial, 
mediastinal,  and  mesenteric 
glands. 

2-  50        In  sub-maxillary  gland. 

3-  0         In  peritoneum  and  liver. 

3  ■  75        In  lungs  and  mediastinal  gland. 

4-  6O        In  liver,  and  bronchial  and  medi- 

astinal glands. 

4-  50        In  bronchial,  mediastinal,  mesen- 

teric, and  sub-maxillary  glands ; 
i     and  lungs. 
2-75      I  In  lungs,  and  bronchial  and  medi- 
!     astinal  glands. 

5-  0       I  In  lungs,  and  sub-maxillary  and 

mesenteric  glands. 
2-50        In  lungs,  and  bronchial  and  medi- 
astinal glands. 


Number. 

Maximum 
Tempera- 
ture. 

Rise  of 
Tempera- 
lure. 

Tuberculous  Lesions  founo 

63 

102-0 

1-25 

 '  

In  liver. 

64 

101-75 

1-25 

In  sub-maxillary  glands. 

il 

101-75 

0-25 

None. 

51 

102-75 

1-50 

54 

101-50 

0-50 

65 

102-0 

1-25 

57 

102-50 

1-25 

59 

101-25 

0-75 

65 

101-50 

0-50 

The  above  table  shows  that  out  of  the  lot  of  25 
animals  nine  registered  a  temperature  of  103°  or  more 
after  injection,  the  elevation  varying  from  2-50°  to  5°, 
and  that  the  post-mortem  revealed  tuberculous  lesions' 
in  each  of  the  nine. 

56  The  following  table  embraces  the  animals  of  Lot  III. 
in  which  the  temperature  after  injection  remained 
under  103°. 


Number. 

Maximum 
Tempera- 
ture. 

Rise  of 
Tempera- 
ture. 

Tuberculous  Lesions  found. 

4S 

102-50 

0 

2-0 

In  lungs  and  liver. 

4? 

101-25 

0-25 

In  liver. 

50 

102-0 

2-25 

In  lungs  and  mesenteric  glands. 

58 
60 

101-50 
101-75 

0-  50 

1-  75 

In  lungs  and  liver,  .and  mediastinal 

and  mesenteric  glands. 
In  liver. 

01 

101-60 

0-25 

In  mesenteric  glands, 

62 

103-0 

2-0 

In  lungs. 

j-^i.  auuvc  tciuie  snows  mat  m  itj  out  of  the  25 
animals  m  this  lot  the  temperature  after  iniection 
remained  under  103°,  and  in  only  one  of  these  did 
the  rise  equal  2°.  Nevertheless  nine  of  them  were 
tuberculous,  while  no  tuberculous  lesions  were  found 
m  the  other  seven. 

57  Lot  IF.— This  was  a  herd  of  39  milch  cows,  kept  in 
the  countTy  under   fairly  good  hygienic  conditions. 
^one  ot  the  cows  had  been  bred  on  the  farm,  the  herd 
being  kept  up  by  buying  in  fresh  animals  to  take  the 
places  ot  those  sold  when  "  dry  "  and  fat.    Durino-  the 
autumn  of  1892  five  cows  had  been  slaughtered  within 
one  month,  and  m  each  case  the  veterinary  surgeon 
who  attended  the  herd  found  extensive  tubercutosis 
lesions.    With  the  consent  of  the  owner  and  the  co- 
operation of  the  veterinary  attendant,  I  injected  the 
whole  herd  with  tuberculin  on  the  3rd  of  October,  the 
temperature  of  all  the  cows  save  one  {No.  1.)  having 
been  taken  twice  on  the  previous  day.    This  cow  had 
been  separated  from  the  herd,  as  she  was  sufeerino- 
trom  an  attack  of  acute  inflammation  of  the  udder,  and 
at  the  same  time  gave  evidence  of  pulmonary  tuber- 
culosis.    All  the  other  cows  were  carefully  examined 
but  m  no  case  was  any  distinct  symptom  of  tuberculosis 
discovered.    In  fact,  with  the  before-mentioned  excep- 
tion, and  one  other  (No.  15)  cow  in  poor  condition,  all 
the  members  of  the  herd  appeared  in  excellent  health 
1  hey  were  m  excellent  condition,  and  according  to  the 
^epoi't  of  tlieir  attendant  they  all  took  their  food  well 

Each  cow  received  one-third  of  a  cubic  centimetre  of 
tuberculin,  and  the  following  table  shows  the  tempera, 
ture  before  and  after  the  injection.  ■ 
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Before  luoculation. 


Mumber. 


Sunday  2/10/92. 


9.0  a.m. 


104-25 

101-  2,5 
101  ••50 

102-  0 
101-0 
101-0 

100-  50 

101-  50 

100-  75 

102-  0 

101-  25 
101-25 

101-  25 

102-  0 

101-  25 

102-  0 
101  -0 
101-25 

101-  0 

102-  0 

101-  75 

102-  0 

100-  75 

101-  75 

101-  75 

102-  0 
102-0 
101-25 

101-  25 

102-  0 

100-  75 

101-  25 

102-  0 
102-0 
101-50 
101-25 
101-25 


6.0  p.m. 


101-  75 

102-  0 

101-  75 

102-  25 
102-0 
102-0 
102-0 
102-25 

101-  25 

102-  0 
101-50 
101-50 
101-25 

103-  0 
101-50 
101-25 

100-  50 

101-  0 
101-25 
101-25 

101-  75 

102-  0 
101-0 

101-  0 

102-  0 

101-  25 

102-  25 

101-  0 

102-  0 
101 -50 

101-  50 

100-  75 

102-  0 

101-  25 

101-  50 

102-  0 
100-50 


After  Inoculation  with  I  cc.  Tuberculin. 


11.0  a.m. 
(Injected.) 


103-25 

101-0 

101-25 

101-75 

101-50 

101-75 

101-25 

100-  75 

101-  0 
100-75 

100-  50 

101-  0 
101-0 
101  -0 

100-  50 

101-  0 

100-  50 
lOl'SO 

101-  0 
101-0 

101-  50 
100-25 

102-  50 
100-75 

100-  60 

101-  0 

102-  25 

101-  50 
100-50 
100-75 
100-50 
100-25 

100-  50 

102-  0 

101-  75 
101-0 
101-0 
101-0 
100-75 


Monday,  3/10/92. 


2.0  p.m. 


5.30  p.m.       10.0  p.m. 


102-  0 

100-  50 

101-  0 
101-0 
101-25 

100-  50 

101-  O 

103-  75 
100-75 
100-50 
100-25 
100-50 
100-50 
100-75 

102-  25 

100-  50 

101-  0 
101-50 
101-0 
101-50 
101-25 

101-  0 

102-  25 
101-0 
101-25 

101-  25 

102-  0 
102-0 

104-  0 

101-  0 

102-  0 

100-  50 

101-  0 

103-  0 
101-0 
101-50 

1 00 -  ,50 

101-  50 
101-50 


104-  50 

101-  0 

102-  0 
102  0 
102-0 

101-  50 

102-  25 
106-0 
102-75 

101-  50 

102-  0 

100-  50 

101-  0 

102-  0 

105-  0 
102-0 
101-75 
105-50 
101-0 
101-0 

101-  O 
101  -0 

102-  0 

101-  0 
100-0 
100-50 

104-  50 

102-  0 

105-  0 
100-50 
100-0 
102-0 

102-  0 
104-0 

103-  0 

100-  50 

101-  0 
101-0 
101-0 


104-  0 

103-  0 

105-  0 

104-  0 
101-50 

105-  0 

106-  0 

106-  0 

107-  0 
105-0 
105-0 

101-  0 

105-  50 

102-  0 

104-  50 

106-  0 
101-50 

105-  0 

105-  0 

1 05  -  50 

106-  50 

101-  50 

102-  75 
102  -  25 

100-  50 

102-  0 

107-  0 

105-  0 

106-  0 

104-  0 

103-  0 
106-50 
106-0 

105-  0 

106-  0 
106-50 

101-  O 

101-  0 

102-  25 


Tuesday,  4/10/92. 


1.0  a.m.         4.0  a.m. 


104-0 

104-  0 

105-  75 

104-  0 

103-  0 
1050 

106-  0 

106-  0 

105-  75 

106-  0 
105-0 

100-  50 
105-0 

102-  0 

104-  50 
1 06 • 50 

101-  50 
104-50 

104-  0 

107-  0 

105-  50 

101-  50 
104-0 

103-  50 

102-  0 

101-  0 

107-  0 

106-  50 
106-0 

103-  50 

103-  50 

104-  0 
106-0 

105-  25 
104-0 

102-  0 

101-  0 
100-0 

102 -  0 


104-0 

103-  50 

104-  0 

104-  50 
101-50 

105-  0 

105-  0 

106-  0 

105-  50 

106-  0 
105-50 
101-0 
105-0 

101-  0 

103 -  .50 

105-  25 

102-  0 

104-  0 
104-0  I 

106-  0 

104-  50 
100-0 

103-  75 

104-  0 

103-  50 
101  -0 

105-  0 

105-  50 
105-0 

104-  25 

103-  75 

104-  0 

105-  0 
103-0 
103-50 

100-  50 

101-  0 

101-  0 

102-  0 


59  Having  regard  only  to  the  temperature  reaction  the 
result  of  the  injection  of  tuberculin  in  this  herd  was 
certainly  startling,  for  in  31  out  of  the  39  cows  the 
temperature  rose  to  103°  or  more— in  fact,  the  tuberculin 
appeared  to  indicate  that  only  eight  animals  in  the 
herd  were  free  from  tuberculosis.  In  view  of  this 
result,  and  as  the  owner  was  anxious  to  eradicate  the 
disease  from  the  herd,  it  was  suggested  to  him  that  the 
cows  now  under  suspicion  should  be  killed,  two  or 
three  at  a  time,  and  beginning  with  those  in  which  the 
temperature  reaction  had  been  most  marked.  Un- 
fortunately for  the  value  of  the  experiment  this  plan 
was  only  partially  carried  out,  and  I  am'  therefore  able 
to  give  particulars  regarding  only  five  of  the  cows,  as 
follows  : — 


Number. 

Maximum 
Tempera- 
ture. 

Rise  of 
Tempera- 
ture. 

Kesult  of 
Post-mortem. 

9 

107-0 

6-0 

Tuberculous. 

15 

105-0 

4-50 

7 

106-0 

4-75 

»> 

6 

105-0 

3-25 

3> 

1 

104-50 

1-25 

5> 

60  It  will  thus  be  seen  that  the  fir.st  five  animals 
slaughtered  withm  a  few  weeks  after  the  injection  with 


tuberculin  were  found  to  be  tuberculous,  and  in  all  of 
these  the  temperatnre  had  exceeded  104P.  It  may 
thei-efore  be  said  that  in  these  five  cases  tuberculin  had 
correctly  indicated  the  existence  of  the  disease,  but  it 
ought  to  be  observed  that  in  No.  1  the  temperature 
was  febrile  before  injection  and  afterwards  rose  only 
1'25  degrees.  •' 

61  1  have  not  included  in  the  above  list  two  other  cows 
of  the  herd  to  which  reference  ought  to  be  made.  One 
of  these  (iSTo.  16)  was  killed  on  the  2nd  of  March  last 
and  found  to  be  the  subject  of  tuberculosis,  but  the 
interval  of  five  months  that  had  elapsed  between  the 
date  of  injection  and  slaughter  made  it  impossible  to 
say  that  the  disease  had  been  in  existence  at  the  former 
date.  The  otber  cow  (No.  19)  was  killed  about  the 
4th  iJecember,  and  parts  of  the  udder  and  a  lymphatic 
gland  were  kept  by  the  butcher  and  forwarded  to  me. 
Ihey  showed  no  evidence  of  tuberculosis,  but,  of  course 
since  no  proper  post-mortem  examination  was  made,  it 
would  be  rash  to  conclude  that  the  animal  was  non- 
tuberculous.  It  is  greatly  to  be  regretted  that  an 
opportunity  was  not  afforded  to  make  a  post-mortem 
ot  the  other  animals  of  the  herd. 

62  Lot  F.— In  October  last  I  had  sent  to  me  enlarged 
and  tuberculous  lymphatic  glands  from  the  throat  of  a 
heifer,  together  with  the  following  interesting  history 
Ihe  animal  had  formed  one  of  a  lot  of  nine  pure  bred 
shorthorn  heifers,  and  it  was  the  third  of  the  lot  that 
had  been  slaughtered  on  account  of  a  serious  difficulty 
of  respiration  caused  by  enlargement  of  the  pharyngeal 
glands.  The  first  had  been  killed  in  February  1892 
and  the  second  in  the  following  August  or  September! 
Ihe  surviving  six  animals,  which  were  from  one  and 
a  halt  to  two  years  old,  were  in  splendid  condition 
and  free  from  any  indication  of  tuberculosis.  I  visited 
the  herd  on  the  22nd  of  October  and  injected  each  of 
the   six  heifers  with   tuberculin  i  cc.  to  each.  The 
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local  veterinary  surgeon  had  taken  the  temperature  of  the  animals  twice  on  tlie  previous  day,  and  took  it 
again  at  intervals  after  injection  as  shown  in  the  following  table : — 


Number. 

October  21. 
Morning. 

October  21. 
Evening. 

October  22, 

3.0  p.m. 
Injected  with 
Tuberculin. 

October  22. 
9.0  p.m. 

October  22 
Midnight. 

October  23. 
3.0  a.m 

October  25. 
9.0  a.m. 

October  23. 
3.0  p.m. 

o 

o 

o 

o 

O 

1 

101-5 

102-2 

102-2 

103-0 

104-8 

104-2 

103-5 

102-5 

2 

101-4 

102-0 

102-0 

103-4 

105-0 

105-2 

105-4 

104-.') 

3 

102-2 

102-6 

102-2 

105-0 

107-0 

lOG-0 

105-0 

104-4 

4 

101-6 

102-5 

102-0 

103-0 

102-5 

103-8 

103-4 

10-2-4 

5 

102-0 

102-4 

102-0 

102-4 

105-2 

105-8 

1C4-& 

104-4 

6 

102-5 

103-0 

102-6 

104-5 

104-5 

103-4 

102-6 

]02-5 

63  These  six  heifers  were  killed  at  different  dates,  the  last  early  in  December,  and  with  one  exception  they 
were  submitted  to  a  post-mortem  examination  by  ihe  local  veterinary  surgeon,  and  found  to  be  tuberculous. 
Owing  to  a  misunderstanding,  no  examination  was  made  of  Ko.  1  after  slaughter.  In  the  five  that  were 
found  to  be  tuberculous  the  bronchial  glands  were  affected  in  most,  the  lungs  and  liver  in  some,  and  the 
peritoneum  in  one  (No.  6). 

64  Lot  VI. — This  comprises  only  two  cows,  both  of  which  were  in  the  last  stages  of  tuberculosis  from  most 
extensive  lesions  affecting  both  thoracic  and  abdominal  viscera. 


Number. 

October  23. 

October  24, 
midnight. 
Received  ^cc. 
Tuberculin. 

October  25. 
6.0  a.m. 

October  25. 
9  a.m. 

October  25. 
12.0  noon. 

October  25. 
3.0  p.m. 

October  25. 
6.0  p.m. 

October  25. 
6.0  p.m. 

0 

o 

O 

O 

O 

o 

1 

101-8 

102-0 

101  -0 

102-6 

104-4 

104-6 

102-6 

102-6 

2 

103-6 

103-6 

104  •  6 

103-6 

104-4 

105-0 

104-0 

104-6 

65  Both  cows  were  killed  a  few  weeks  afterwards,  and 
the  post-mortem  revealed  most  extensive  tuberculous 
lesions.  Both  may  be  said  to  have  reacted  to  the 
tuberculin,  although  the  temperature  was  already 
slightly  febrile  in  No.  2. 

66  A  tabular  view  of  tbe  results  of  these  six  series  of 
experiments  with  tuberculin  may  be  presented  thus :  — 


Lot. 

Temperature  rose  to  103°. 

Temperature  remained 
under  103°. 

Tuberculous. 

Non- 
tuberculous. 

Tuberculous. 

Non- 
tuberculous. 

1 

2 

3 
4 
5 
6 

5 
7 
9 
5 
4 
1 

1 
4 

0 
0 
0 
0 

8 
2 
9 
0 
0 
0 

6 
7 
7 
0 
0 
0 

Total 

31 

5 

19 

20 

67  It  may  be  observed  that  one  animal  in  Lot  5  (No.  1) 
and  another  in  Lot  6  (No.  2)  are  excluded  from  this  table 
because  the  temperature  was  already  103°  before  injec- 
tion. Excluding  these,  the  total  number  of  animals 
that  were  submitted  to  a  post-mortem  examination 
within  a  reasonable  time  after  injection  is  76,  and  if  it 
were  agreed  to  interpret  a  rise  of  temperature  from  about 
the  normal  to  103°  or  over  as  an  indication  of  tubercu- 
losis, and  to  regard  an  animal  as  non-tuberculous  when 
the  temperature  remains  under  103°,  then  it  might  be 
said  that  in  these  75  cases  tuberculin  pointed  out  the 
existence  of  tuberculosis  correctly  in  31  cases,  and 
wrongly  in  five,  and  that  it  indicated  the  non-existence 
of  tuberculosis  correctly  in  20  cases  and  wrongly  in  19. 
In  other  words  the  indication  was  right  in  51  cases  and 
wrong  in  24. 

68  It  would,  of  course,  not  be  justifiable  to  assert  that 
in  the  five  animals  that  had  a  distinct  reaction  and  in 
which  no  tuberculous  lesion  was  discovered,  there  may 
not  have  been  some  small  lesion  that  escaped  detection, 
but,  on  the  other  hand,  the  post-mortem  examination 
was  very  carefully  carried  out.    But  even  admitting 


that  a  small  lesion  of  tuberculosis  did  exist  somewhere 
in  these  five  cases,  it  would  still  remain  a  rather  serious 
objection  to  the  employment  of  tuberculin  in  veterinary 
practice  if  it  led  to  the  condemnation  and  slaughter  of 
animals  in  which  no  disease  could  be  demonstrated  at 
the  post-mortem. 

69  With  regard  to  the  19  animals  in  which  the  tempera- 
ture remained  under  103°  there  does  not  appear  to  be 
any  probability  of  error.  The  temperatures  were  most 
carefully  taken,  and  in  evei-y  instance  in  which  the 
nature  of  the  lesion  appeared  doubtful  tubercle  bacilli 
were  demonstrated  before  deciding  that  the  case  was 
really  one  of  tuberculosis.  It  therefore  cannot  be  gain- 
said that  in  19  out  of  61  tuberculous  animals,  tuberculin 
failed  to  excite  a  diagnostic  elevation  of  temperature. 

70  So  much  by  way  of  summing  up  the  points  that  are 
unfavourable  to  tuberculin.  But  on  the  other  side  it 
ought  not  to  be  forgotten  that  out  of  the  51  tuberculous 
animals  included  in  the  foregoing  experiments  probably 
not  more  than  three  or  four  could  by  the  most  searching 
physical  examination  have  been  certainly  recognised  as 
affected  with  tuberculosis. 

71  Nothing  has  been  said  hitherto  regarding  any  of  the 
other  effects  of  tuberculin  besides  the  elevation  of  body 
temperature.  Some  of  those  who  have  reported 
regarding  its  use  claim  that  both  in  respect  of  local 
reaction  and  general  disturbance  of  the  system  after 
injection  there  is  a  marked  difference  between  tubercu- 
lous and  non-tuberculous  animals.  That  opinion  I  am 
not  able  to  corroborate.  The  general  disturbance  was 
seldom  very  noticeable  in  any  of  the  animals,  and  the 
swelling  at  the  seat  of  inoculation  was  also  slight,  and 
not  markedly  greater  in  the  tuberculous  individuals. 

72  In  conclusion,  I  have  no  hesitation  in  saying  that, 
taking  full  account  of  its  imperfections,  tuberculin  is 
the  most  valuable  means  of  diagnosis  in  tuberculosis 
that  we  possess.  The  discovery  of  tubercle  bacilli  is,  of 
course,  the  only  means  of  arriving  at  an  absolutely 
certain  diagnosis,  but  that  means  of  diagnosis,  for 
reasons  already  set  forth,  has  an  exceedingly  restricted 
sphere  of  application  in  veterinary  practice.  Without 
tuberculin  even  the  sharpest  and  most  experienced 
practitioner  is  powerless  to  detect  tuberculosis  in  its 
early  stages  ;  with  it,  he  will  find  it  possible  to  detect 
the  majority  of  cases  even  when  the  lesions  are  very 
slight.  It  is  probable  that  by  using  the  tuberculin 
test  twice,  with  an  interval  of  some  days  between  the 
injections,  the  proportion  of  errors  in  diagnosis  would 
be  very  small. 
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INQUIRY  II. 


As  TO  Food  op  Tubercular  Origin:  its  Infectivity  to  Lower  Animals, 


Report  by  Sidney  Martin,  M.D.,  B.S.,  B.Sc,  F.R.C.P., 
Assistant  Physician  to  University  College  Hospital, 
and  to  the  Hospital  for  Consumption  and  Diseases  of 
the  Chest,  Brompton. 

Summary  of  the  Results  of  the  Investigation. 

i  The  object  of  the  investigation  was  to  determine  whether 
the  meat  and  milk  of  tuberculous  cows  was  infective,  i.e., 
capable  of  transmitting  the  disease.  If  these  food  products 
are  infective,  they  undoubtedly  are  dangerous  as  articles  of 
diet,  and  especially  so  in  the  case  of  milk  which  is  usually 
consumed  in  an  uncooked  form.  No  mere  anatomical 
investigation  could  decide  this  question.  As  the  investi- 
gation showed,  meat  was  found  infective  when  no  tuber- 
culous lesion  was  discernible  in  it,  and  tubercle  bacilli 
were  not  discovered  in  milk  which  proved  infective. 
Experiments  on  animals,  therefore,  were  necessary  to 
decide  the  question.  In  the  human  being,  the  cases  of 
tuberculosis  to  be  ascribed  to  eating  tuberculous  material 
are  primary  tubercular  ulceration  of  the  intestine  (and  tabes 
mesenterica),  and  primary  tubercular  peritonitis.*  Both 
these  classes  of  cases  must  be  the  result  of  the  eating  of 
tuberculous  material,  and,  therefore,  the  irivestigalion  of 
how  far  the  food-products  may  be  responsible  for  them, 
i.e.,  in  what  degree  these  food-products  of  tuberculous 
cows  are  infective,  becomes  a  question  of  great  importance 
to  the  human  race.  The  experiments  were  of  two 
kinds,  inoculation  and  feeding.  The  feeding  experiments 
in  this  research  are  the  most  important;  but  the 
inoculation  experiments  have  their  value,  since  they  are  a 
ready  test  of  the  infectivity  of  any  particular  material.  It 
requires  a  certain  amount  of  tuberculous  material  to  pro- 
duce tuberculosis  by  feeding,  and  this  amount  is  much 
larger  than  that  required  to  produce  the  disease  by  inocu- 
lation, subcutaneously  or  into  the  abdominal  cavity.  It 
is,  therefore,  not  a  surprising  result  of  some  of  the  experi- 
ments that  an  inoculation  experiment  with  meat  or  milk 
gave  a  positive  result,  while  someof  the  feeding  experiments 
with  the  same  class  of  material  were  negative. 

In  conducting  this  inquiry  into  the  infectivity  of  tuber- 
culous food-products  numerous  hygienic  precautions  were 
necessary.  The  exact  distribution  of  tuberculous  infective 
material  in  the  world  is  not  known,  nor  is  it  at  present 
possible  to  trace,  in  the  vast  majority  of  instances,  the 
source  of  the  material  which  produces  tuberculosis  in  man 
and  in  cows.  It  is,  however,  known  that  tuberculosis  is 
an  acquired  disease,  and  that  there  is  a  large  amount  of 
tuberculous  infective  material  which  comes  from  cases  of 
tuberculosis,  and  >vhich  is  never  destroyed  ;  such  as  the 
expectoration  from  cases  of  pulmonary  tuberculosis 
("phthisis")  in  man,  the  dejecta  in  cases  of  tubercular 
disease  of  the  intestine  in  man  and  animals,  and  last,  but 
not  least,  the  ttiberculous  organs  removed  from  cattle 
slaughtered  for  food. 

ii  The  precautions  taken  to  prevent  any  accidental  infection 
of  the  experimental  animals  were  as  folloivs  : — 

1.  The  cages,  sheds,  and  pig-styes  were  newly  made, 

kept  clean,  and  thoroughly  disinfected  after  each 
experiment. 

2.  The  feeding-pans  and   troughs  were  sterilized  by 

boiling  or  in  the  furnace. 

3.  The  food  of  the  experimental  animals  was  sterilized 

by  boiling. 

4.  Precautions  were  taken  to  see  that  the  experimental 

animals  were  free  from  tuberculosis. 

The  details  of  these  procedures  are  given  in  the  report, 
and  need  not  be  repeated  here.  These  precautions  were 
carefully  observed  during  the  whole  course  of  the  research. 

The  results  of  the  investigation  of  the  infectivity  of  the 
meat  and  milk  may  be  briefly  summarised. 

iii  A.  Meat. — The  meat  of  21  cows  was  used  for  investi- 
gation, in  two  of  which  microscopical  examination  revealed 
a  localised  tuberculous  lesion  in  the  muscle  of  the  rump. 

Of  the  48  animals  inoculated  with  the  meat  or  meat- 
juice,  10  became  tuberculous ;  of  102  animals  led,  six 
became  tuberculous.  These  positive  results  were  obtained 
from  the  meat  of  eight  of  the  cows  ;  so  that  the  meat  of 
only  eight  out  of  the  21  cows  examined  proved  infective. 
The  question,  however,  is  not  so  simple  as  these  figures 
show.  The  infectivity  of  the  meat  is  to  some  extent 
dependent  on  the  degree  of  tuberculosis  of  the  cow.  Six- 
teen of  the  cows  were  affected  with  tuberculosis  in  a  mild 

From  the  results  of  the  feeding  experiments  in  pigs,  it  seems 
probable  that "  strumous  "  Klands  in  children  may  also  be  due  to  feeding 
with  tuberculous  food-products  (see  Part  I.,  p.  16). 
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or  moderate  degree  ;  of  the  35  animals  inoculated  with  the 
meat  of  these,  five  developed  tuberculosis,  but  of  the 
81  animals  fed  with  the  meat,  not  one  developed  the 
disease.  It  is  clear,  therefore,  that  although  the  infective 
maierial  in  the  meat  was  present  in  sufficient  quantity  to 
produce  tuberculosis  in  some  cases  by  inoculation,  there 
was  not  sufficient  to  produce  the  disease  by  feeding. 

It  is,  moreover,  noteworthy  that  the  infective  material 
present  when  tuberculosis  followed  inoculation  with  the 
meat  of  three  cows  was  so  small  that  in  three  of  the 
experiments  only  a  local  tuberculosis  developed. 

In  five  of  the  cows  examined,  the  tuberculosis  was  very 
advanced,  and  had  spread  to  most  of  the  organs  of  the 
body.  The  meat  of  these  cows  was  much  more  infective  than 
that  of  the  first  class ;  for  of  13  animals  inoculated,  five 
developed  tuberculosis,  and  of  21  animals  fed,  six  developed 
the  disease. 

In  the  first  class  of  cows,  16  in  all,  the  subject  of  tuber- 
culosis in  a  mild  or  moderate  degree,  the  meat  of  four 
animals  proved  infective;  in  the  second  class  of  cows,  five 
in  all,  the  subject  of  advanced  or  generalised  tuberculosis, 
the  meat  of  four  was  found  infective. 

From  a  consideration  of  the  results  of  the  experiments 
with  the  meat,  it  is  concluded  that  the  infectivity  of  meat 
does  not  depend  on  any  infective  material  present  in 
the  muscular  tissue  itself,  but  on  contamination  of  the 
meat  during  the  dressing  of  the  carcase  of  a  tuberculous 
animal,  or  dm-ing  its  removal  from  the  carcase,  by  means  of 
the  knife,  cloth,  &c.  which  has  become  infected  with 
tuberculous  material. 

iv  The  question  of  the  condemnation  of  the  carcases  of 
tuberculous  cows  as  unfit  for  food  has  to  be  considered  on 
broader  lines  than  that  of  the  infectivity  of  the  meat  alone. 
It  is  quite  clear,  however,  from  the  facts  stated  above  that 
the  carcases  of  all  cows  the  subject  of  advanced  tuberculous 
disease  in  most  of  the  organs  of  the  body  ought  to  be 
condemned  ;  ail  these  carcases  are  wasted,  and  the  meat 
gives  tuberculosis  both  by  inoculation  and  by  feeding.  In 
the  other  cases  of  tuberculosis  of  the  cow,  where  the 
disease  is  limited  to  one  body  cavity,  either  to  the  lungs  and 
thoracic  lymphatic  glands  on  the  one  hand,  or  to  the 
intestines  and  abdominal  organs  on  the  other,  the  meat 
cannot  be  reasonably  condemned  on  actount  of  its  infective 
properties.  Some  of  these  carcases,  however,  are  unfit  for 
human  food,  not  only  because  the  carcase  is  wasted,  but 
a'so  in  the  carcase  as  "  dressed  "  by  the  butcher  a  tuber- 
culous lesion  is  left,  which  is  sold  with  the  meat  and,  if 
eaten,  would  prove  a  great  source  of  danger.  The  tuber- 
culous lesions  which  may  be  left  in  the  "  dressed  "  carcase 
are  "grapes"*  on  the  parietal  pleura,  tuberculous  kid- 
neys, tuberculous  lumbar  and  pelvic  lymphatic  glands, 
and  tuberculous  pophteal  lymphatic  glands.  These  lesions, 
with  the  exception  of  the  first,  are  signs  that  the  disease' 
is  becoming  generalised  in  the  cow.  For  these  reasons, 
therefore,  all  such  carcases  ought  to  be  condemned. 

Other  hygienic  precautions  are  also  necessary  in  the 
slaughtering  and  dressing  of  tuberculous  cows.  The  infec- 
tion of  meat  being  dependent  on  contamination,  greater 
care  is  necessary  in  the  use  of  the  butcher's  knife,  cloth, 
&c.,  to  prevent  the  conveyance  of  the  smeary  tuberculous 
material  not  only  to  the  meat  of  the  tuberculous  carcase 
but  to  that  of  a  healthy  one.  Very  little  experience  in  a 
slaughter-house  is  sufficient  to  demonstrate  this  great 
danger  of  the  conveyance  of  tuberculous  material  to  the 
meat.  The  butcher's  knife  frequently  incises  a  mass  of 
"grapes"  on  the  pleura,  or  a  tuberculous  gland  in  the 
thorax  or  a  tuberculous  lung;  and  no  precautions  are 
taken  to  cleanse  the  knife — naturally  so,  since  it  is  not 
recognised  in  the  slaughter-house  that  there  is  any  danger 
from  tuberculous  lesions. 

Again,  every  organ  or  other  part  removed  from  a  tuber- 
culous animal  ought  to  be  destroyed,  whether  healthy  or 
diseased :  and  all  condemned  carcases  ought  to  be 
destroyed  or  rendered  innocuous  by  heat.  In  this  way 
a  large  amount  of  infective  material  will  be  rendered 
incapable  of  transmitting  the  disease  to  animals  and  man. 
V  B.  Milk. — The  milk  of  tuberculous  cows  is  divided  into 
two  classes  : — (1)  That  given  by  tuberculous  cows  in  which 
there  is  no  tuberculous  disease  of  the  udder;  (2)  That 
given  by  tuberculous  cows  in  which  the  udder  is  also 
tuberculous. 

1.  With  the  milk  of  8  cows  the  subject  of  tuberculosis 
 varying  in  degree  from   mild  to   advanced  and 

*  "  Grapes  "  is  the  term  applied  to  the  thick  and  ])unchy  tuberculous 
lesions  of  the  pleura  of  the  cow.  ■ 
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generalized,  28  animals  were  inoculated  and  41  fed  ; 
not  one  developed  tuberculosis. 
2.  With  the  milk  of  five  cows  the  subject  of  tuberculosis 
of  the  udder  of  varying  extent,  21  animals  were 
inoculated ;  all  developed  tuberculosis.  Twenty- 
seven  animals  were  fed  ;  19  developed  tuberulosis. 

It  is  clear,  therefore,  that  when  tuberculosis  of  the  cow 
affects  only  the  internal  organs  of  the  body  and  not  the 
udder,  the  milk  is  not  infective;  but  that,  in  all  cases 
where  the  udder  is  tuberculous,  the  milk  becomes  infective, 
and  is,  indeed,  often  extremely  virulent.  Moreover,  the 
butter,  buttermilk,  and  skimmed  milk  obtained  from  this 
class  of  milk  is  also  extremely  infective. 

There  is  no  question,  therefore,  that  this  class  of  milk 
ought  not  to  be  used  as  food ;  and  it  is,  indeed,  certain 
that  its  exclusion  would  lead  to  a  great  diminution  in  the 
large  number  of  cases  of  tuberculosis  that  occur  in 
children. 

Many  other  questions  are  discussed  in  the  Report  which 
need  not  be  summarised  here ;  such  as  the  course  of 
tuberculosis  in  animals,  the  composition  of  the  milk  of 
tuberculous  cows,  the  diagnosis  of  tuberculosis  of  the 
udder,  and  the  diagnosis  of  tuberculosis  in  cows  by  m_eans 
of  Koch's  tuberculin. 

, .  The  Report  is  divided  into  nine  parts  :  — 

Page 

Part  I. — General,  including  a  description  of 
the  places  of  experiment,  of  the 
experimental  animals,  and  of  the 
hygienic  precautions  taken ;  con- 
cluding with  an  account  of  the 
course  of  tuberculosis  in  animals 
and  of  the  diagnosis  of  the  lesions, 
and  of  bacterial  necrosis   -  -  1 

Part  II. — Report  on  the  experiments  with  the 

meat  of  tuberculous  cows    -        -  22 

Part  III. — Report  on  the  experiments  with  the 

milk  of  tuberculous  cows  -  -  34 

Part  IV. — Report  on  the  results  of  the  injection 

of  tuberculin  in  cows        -  -  43 

Part  V. — Record  of  the  post-mortem  examina- 
tion of  the  cows  used  in  the  in- 
vestigation    -  -  -  47 

Part  VI, — History,  temperature,  &c.  of  the 
milch  cows  used  in  the  investiga- 
tion -  -  -         -  59 

Part  VII. — Details   of   the   experiments  made 

with  the  meat  of  tuberculous  cows  66 

Part  VIII. — Details  of  the   experiments  made 

with  the  milk  of  tuberculous  cows  81 

Part  IX. — Details  of  the  feeding  experiments 
made  with  human  and  bovine 
tuberculous  material        -  -  99 


Part  I. 

General  :  Description  of  Places  of  Experiment, 
and  of  the  Kxperimental  Animals  and  their 
Food,  and  of  the  Course  of  Tuberculosis  in 
Animals  by  Feeding  and  Inoculation. 

1  The  investigation  was  begun  in  April,  1891,  and  con- 
cluded in  September,  1893.  In  conducting  a  continuous 
research  during  so  long  a  period  a  great  deal  of 
help,  expert  and  otherwise,  was  necessary  in  order  that 
attention  should  be  given  to  the  great  amount  of  detail 
requisite  in  carrying  out  the  experiments.  Through- 
out I  have  been  very  ably  assisted.  Nearly  all  the 
experiments  were  performed  at  Harrow,  at  the  place  of 
Mr.  Sidney  Viliar,  F.R.C.V.S.  During  the  whole  time 
Mr.  Viliar  has  been  of  great  assistance  in  the  general 
supervising  of  the  houses,  sheds,  &c.,  and  has  been  in- 
valuable in  procuring  for  the  Commission  tuberculous 
milch-cows.  Without  his  aid  the  investigation  would  have 
occupied  a  much  longer  period. 

In  the  scientific  part  of  the  investigation,  I  had  at  first 
the  assistance  of  F.  J.  Wethered,  Esq.,  M.D.,  M.R.C.P., 
and  for  a  short  time  of  A.  G.  Phear,  Esq.,  M.D.  (Cantab.), 
M.R.C.P. 

Since  January  1892,  I  have  had  the  advantage  of  being 
assisted  by  Dudley  Cooper,  Esq.,  M.R.C.S.,  L.R.C.P.,  of 
University  College  Hospital.  1  cannot  speak  too  highly 
of  the  help  which  Mr.  Cooper  has  given  to  the  investi- 
gation ;  equipped  with  a  sound  knowledge  of  pathology, 
he  not  only  entered  into  the  work  with  enthusiasm, 
but  was  invaluable  m  carrying  out  the  details  of  the 
experiments,  in  accurately  recordmg  them,  and  in  perform- 
ing the  very  numerous  post-mortem  examinations  of  the 
experimental  animals  and  of  the  tuberculous  cows. 


Places  of  Experiment*  :  Cages,  Sheds,  Food  op 
THE  Animals,  Precautions  taken. 

2  A  few  experiments  were  done  at  Denham  Court  by  per- 
mission of  H.  Swithinbank,  Esq. ;  but  this  was  found  too 
far  from  London  for  a  continuance  of  the  research. 

Nearly  all  the  experiments  were  done  at  Mr.  Sidney 
Villar's  "place  at  Greenhill,  Harrow.  Here  there  was  a 
wooden  house  for  the  guinea-pigs,  three  wooden  sheds  for 
cows,  and  15  styes  for  pigs,  and  a  small  galvanized  iron 
house  used  as  a  laboratory.  These  buildings  were  arranged 
a  considerable  distance  from  each  other  in  a  field. 

They  were  all  newly  made,  so  that  they  had  not  been 
used  for  anything  but  the  experiments  of  the  Commis- 
sion. The  guinea-pic/  house  was  warmed  in  winter  by  a 
fire  and  boiler  which  was  used  for  cooking  the  animals' 
food.  It  was  ventilated  by  a  door  divided  horizontally  and 
a  window  at  each  end.  The  guinea-pig  and  rabbits'  cages 
were  limewashed  hi  side.  When  all  the  experimental 
animals  had  died  in  a  cage,  this  was  scrubbed  with  boiling 
water  and  limewashed  once  or  twice ;  the  cage  was  not 
used  again  for  several  weeks. f 

3  Pig-styes  were  made  with  cement  flooring,  and  proper 
drainage,  and  with  wooden  tarred  sheds.  When  an  expe- 
rimental pig  died,  the  cement  floor  was  well  limed, 
washed  and  scrubbed,  and  the  shed  and  railings  re-tarred. 

The  calves'  and  cows'  sheds  were  tarred  outside  and 
limewashed  inside.  They  were  thoroughly  cleaned  and 
limewashed  after  each  animal  was  removed. 

By  these  means  all  cages,  styes,  and  sheds  were  kept 
hygienic ;  and  there  was  no  instance  of  a  cage  or  stye 
which  had  contained  a  tuberculous  animal  transmitting  the 
disease  to  an  animal  subsequently  placed  in  it.  It  is 
obvious  that  unless  the  cages  were  properly  disinfected, 
infection  might  be  conveyed  from  one  series  of  animals  to 
the  next,  especially  in  the  case  of  feeding  experiments, 
where  the  intestines  might  be  the  seat  of  tuberculous 
lesions. 

4  Feeding-pans  and  troughs.  The  feeding-pans  of  the 
guinea-pigs  and  rabbits  were  flat  glazed  earthenware 
dishes.  They  were  well  washed  and  sterilized  every  day  by 
boiling  for  two  hours.  The  pigs'  troughs  were  of  iron  and 
were  made  red  hot  in  the  fire  before  being  used  for  an 
experiment.  The  calves'  buckets  were  newly  made  and 
scalded  with  boihng  water  before  being  used. 

Moreover,  in  his  daily  visits  the  attendant  first  cleaned 
out  the -animals'  cages,  then  washed  his  hands  before 
feeding  the  animals  with  their  ordinary  food. 

All  these  details  were  a  matter  of  personal  supervision 
on  my  part,  and  no  detail  was  left  to  the  discretion  of  the 
attendant. 

5  It  was  thought  advisable,  in  order  to  insure  against  rood  of 
accidental  contamination,  to  sterilize  the  food   of  the  ^P^^^J 
animals.    This  was  done  by  boiling  it  for  two  hours.    The  animals, 
guinea-pig  food  consisted  of  bran,  oats,  and  grass  mixed 

with  water ;  it  was  found  well  to  add  to  this  some 
uncooked  mangold  and  cabbage,  the  outer  leaves  of  the 
cabbage  being  removed.  Guinea-pigs  do  not  thrive  unless 
they  have  green  food. 

Pigs  and  calves  were  fed  on  boiled  "calves'  meal,"  a 
mixture  of  bean  and  pea-flour.  Pigs  had  no  other  food  than 
this  ;  the  calves  were  allowed  hay,  as  thsy  did  not  thrive 
without  it.  It  may  be  said  that  with  this  diet  all  the 
animals  did  well,  especially  the  pigs,  calves,  and  rabbits. 
It  is  difficult  to  keep  the  guinea-pigs  always  in  good  con- 
dition. They  died  off  in  an  unaccountable  manner  ; 
although  every  effort  was  made  as  regards  change  of  diet, 
regulation  of  temperature,  &c.,  to  keep  them  alive. 

6  The  animals  used  in  the  course  of  the  investigation  Experi- 
were  guinea-pigs,  rabbits,  pigs,  and  calves.  Animals, 

All  these  are  animals  susceptible  to  tuberculosis  ; 
guinea-pigs  and  rabbits  in  the  highest  degree ;  pigs  and 
calves  to  a  less  extent.  It  may  be  said  that  in  all  these 
animals  a  moderate  dose  of  the  virus  will  produce 
tuberculosis. 

It  was  necessary  to  see  whether  the  animals  were  free 
from  tuberculosis  before  being  used  for  experiment.  This 
might  be  done  in  two  ways;  (1)  by  keeping  the  animal 
some  time,  one  to  two  months,  before  being  used,  or  (2)  by 
keeping  some  of  the  animals  as  controls. 

As  regards  guinea-pigs  and  rabbits,  it  is  impossible  to 
tell  when  these  animals  are  tuberculous.  It  is  in  many 
cases  quite  clear  after  inoculation  that  the  animal  has 
developed  tuberculosis  from  the  enlargement  of  glands 
near  the  site  of  inoculation.    But  guinea-pigs  and  rabbits, 

*  The  microscopical  work  was  done  at  the  Laboratories  of  the  lloyal 
College  of  Physicians  and  of  Surgeons,  Victoria  Embankment,  W.C. 

t  In  other  investiaiations,  I  have  always  adopted  the  following  plan 
for  disinfecting  rabbits'  and  guinea-pigs'  cages  :  Hrst  a  thorough 
scrubbing  with  soap  and  water,  then  imtnersuig  m  boilmg  water, 
washing  with  1  in  20  solution  of  carbolic  acid,  and  finally,  after  drying, 
limewashing  the  inside  of  the  cage. 
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when  they  develop  tuberculosis  after  feeding,  do  not  show  any 
signs  of  the  disease  discoverable  by  the  naked  eye;  no  wasting 
or  very  evident  signs  of  illness,  the  disease  being  discoverable 
only  on  a  post-mortem  examination.  The  question  there- 
fore as  to  whether  the  animals  used  vvere  free  from 
tuberculosis  was  decided,  not  by  keeping  the  animals  for 
some  time  before  using  them  for  experiment,  but  by  the 
results  of  the  post-mortem  examination  of  the  non- 
experimental  animals  that  died,  these  acting  as  controls. 

7  Guinea-pigs  were  purchased  in  lots  of  two  or  three 
dozen,  or  of  50  or  100  as  the  occasion  required;  they  came, 
some  from  the  country,  some  from  the  dealers  in  London. 
They  were  all  kept  in  a  run  in  the  guinea-pig  house,  and 
fed  on  the  steriUzed  food.  They  were  removed  to  the  cages 
in  twos  or  fours  as  required  for  experiment.  During  the 
course  of  the  investigation  large  numbers  of  the  animals 
died;  some  from  a  change  in  the  weather,  showing  post- 
mortem signs  of  broncho-pneumonia,  while  others  showed 
after  death  lesions  of  a  parasitic  disease  which  is  described 
below  under  the  heading  of  "  Bacterial  necrosis." 

8  Thus  203  non-experimental  guinea-pigs  died;  they 
were  all  examined  post-mortem. 

Of  these,  124*  shows  the  signs  of  patchy  consolidation 
and  congestion  of  the  lungs  (broncho-pneumonia)  ;  seven 
died  from  septicaemia,  due  to  parturition  or  other  causes; 
nine  showed  white  patches  in  the  liver  and  spleen  (described 
as  bacterial  necrosis,  p.  21),  and  63  showed  no  naked-eye 
signs  of  disease  post-mortem.  Every  doubtful  nodule  in 
these  animals  was  examined  microscopically,  but  there 
was  not  a  trace  of  tubercle  in  any  of  the  animals. 
Although,  therefore,  the  cause  of  death  of  these  control 
animals  was  not  always  evident,  yet  they  were  all  free  from 
tubercle. 

Large  numbers  of  the  experimental  animals  died  with 
the  same  signs  as  the  non-experimental ;  but  in  many  the 
cause  of  death  was  not  ascertainable.  Attention  was 
devoted  chiefly  to  the  presence  of  tuberculosis. 

9  The  number  of  guinea-pigs  used  for  experiment  was  as 
follows  : — 

Experiments  with  Meat .-  guinea-pigs  inoculated,  53 ; 
fed,  135 ;  total,  188, 

Experiments  with  Milk :  guinea-pigs  inoculated,  ;  fed, 
113;  total,  206. 

The  total  number  of  guinea-pigs  used  was  394. 

The  following  table  shows  the  cause  of  death  as  far  as 
could  be  ascertained  : — 

TABLE  I. 


Experiments 
WITH  Meat. 

EXPEKIMENTS 

WITH  Milk. 

Cause  of  Death. 

No.  of 
Guinea- 
pigs 
inocu- 
lated. 

No.  of 

Guinea- 
pigs  I'ed. , 

No.  of 
Guinea- 
pigs 
inocu- 
lated. 

No,  of 
Guinea- 
pigs  fed. 

Total. 

Broncho-pneumonia 

23 

68 

35 

71 

197 

No  evident  cause  of 

death. 
Killed 

5 
12 

37 

22 

21 
19 

25 
4 

88 
57 

Tuberculosis 

2 

13 

9 

24 

Septicaemia  - 

5 

1 

1 

1 

8 

Abscess 

5 

2 

7 

Peritonitis 

2 

1 

1 

4 

Parturition  - 

3 

3 

Bacterial  necrosis  - 

1 

2 

3 

Duodenal  ulcer 

2 

2 

Haemorrhage  into 
Pericardium. 

1 

1 

Total 

53 

135 

93 

113 

394 

causes  of  death  ;  they  form,  however,  but  a  small  ])ro- 
portion  of  the  total  number  (146)  of  inoculations  performed. 
Every  means  was  tried  to  prevent  the  guinea-pigs  dying  of 
broncho-pneumonia,  but  without  avail.  In  three  animals 
death  was  to  be  ascribed  to  parasitic  disease,  the  lesions  of 
which  were  extensive ;  but  similar  lesions,  although  less 
extensive,  were  found  in  55  other  animals,  i.e.,  in  52  of 
the  animals  that  were  fed,  and  in  three  of  those  inoculated. 
These  lesions  were  of  the  same  kind  as  those  occurring  in 
the  non-experimental  animals,  and  are  considered  on 
p.  21.  Of  the  guinea-pigs  inoculated  with  meat  and  milk, 
146  in  number,  20  died  in  the  first  week  of  experiment ; 
the  remaining  lived  long  enough  to  enable  a  microscopical 
diagnosis  of  tubercle  to  be  made,  the  ma-jority  of  these 
animals  living  more  than  three  weeks.  Of  the  248  guinea- 
pigs  fed  with  meat  or  milk,  103  died  within  the  first 
month,  leaving  145  animals  in  which  it  was  possible  for  a 
diagnosis  of  tubercle  to  be  made  (see  p.  21,  diagnosis  of 
tuberculosis). 

11  Rabbits.  Twenty-seven  rabbits  were  used  for  experiment ;  Babbits, 
eight  others  not  used  for  experiment  died.  The  cause  of 
death  in  these  latter  was  not  ascertninable  from  a  naked 
eye  examination  of  the  organs.  They  showed  no  signs  of 
tuberculosis  or  of  parasitic  disease  of  the  internal  organs. 
Of  the  27  experimental  animals,  14  were  inoculated  with 
meat  or  milk,  and  13  fed.  Of  the  latter  12  were  killed 
and  one  died  of  pneumonia  ;  of  those  inoculated,  iL)  were 
killed,  one  died  and  showed  no  obvious  Cause  of  death 
post-mortem,  one  died  from  pneumonia,  one  from  tuber- 
culosis, and  one  from  a  local  abscess  following  inoeidation. 
Of  the  rabbits  inoculated  with  meat  or  milk,  14  in  number, 
one  lived  only  one  day,  one  lived  14  days,  one  29  days, 
and  one  38  days,  while  the  remaining  10  were  killed  at 
varying  periods  from  56  days  to  120  days.  Of  the  rabbits 
fed  with  meat  or  milk,  13  in  number,  one  died  in  21  days, 
and  the  remainder  were  killed  at  periods  varying  from  55 
days  to  141  days. 

12  The  most  important  fact  regarding  guinea-pigs  and 
rabbits  from  the  point  of  view  of  this  research  is  that, 
although  very  susceptible  to  the  disease,  they  do  not  sufiFer 
from  tuberculosis  as  a  natural  disease  ;  they  do  not  acquire 
it  spontaneously.  Cases  have  been  recorded  in  which,  in  a 
laboratory,  these  rodents  have  been  found  on  examination 
to  be  tuberculous  without  obvious  source  of  infection,  but 
such  an  occurrence  can  only  result  from  a  breach  of  the 
strict  hygienic  rules  which  are  an  absolute  necessity  in  a 
laboratory  for  pathological  research.  In  the  experiments 
recorded  in  this  report,  597  guinea-pigs  were  examined 
minutely  post-mortem,  and  a  microscopical  examination 
made  of  doubtful  lesions  ;  in  not  one  of  the  non-experi- 
mental animals,  203  in  number,  was  a  tuberculous  lesion 
discovered,  and  tuberculosis  was  discovered  in  only 'those 
of  the  experimental  guinea-pigs  which  had  been  inoculated 
or  fed  with  tuberculous  material.  Again,  of  35  rabbits 
examined  post-mortem,  eight  control  animals  showed  no 
tuberculous  lesion,  and  only  those  experimental  rabbits 
showed  the  disease  which  had  been  exposed  to  infection. 

Rabbits  and  guinea-pigs,  therefore,  kept  under  ordinary 
hygienic  conditions  may  be  used  as  a  very  delicate  test  for 
the  infectivity  of  tuberculous  material. 


10  Slightly  more  than  half  of  the  experimental  animals, 
therefore,  died  of  inflammation  of  the  lungs ;  in  nearly 
one  quarter  no  cause  of  death  coidd  lie  discovered  by  the 
naked  eye.  Of  the  inoculations  with  the  meat,  10  animals 
died  from  the  direct  eft'ects  of  the  experiment,  five  from 
septicaemia,  and  five  from  a  local  abscess  ;  three  animals  in 
the  ex|)eriments  with  the  milk  died  in  a  similar  way.  These 
13  cases  of  abscess  and  septicaemia  were  the  only  avoidable 


•  In  12  of  these  there  were  the  lesions  of  the  organs,  described  on 
p.  21  as  bacterial  necrosis, 


13  With  pigs  the  question  is  somewhat  different.  Although 
not  very  frequent  in  these  animals,  yet  tuberculosis  is  a 
disease  which  does  occur  naturally  in  them.  They  are  also 
foul  feeders,  and  ha^ve  ample  opportunity  of  eating  tuber- 
culous material,  when  this  is  thrown  away  as  oflal. 
Means  were  taken  to  guard  against  the  use  for  experiment 
of  pigs  which  were  tuberculous.  Only  young  pigs  were 
used,  litters  being  purchased  and  kept  apart,  and  one  pig 
reserved  as  a  control,  the  rest  being  used  for  experiment. 
When  ])ossible  the  litter  was  kept  for  some  weeks 
before  being  used  in  order  to  see  if  any  of  the  animals 
were  ill,  but  at  one  time  in  the  course  of  the  research, 
pigs  were  very  difficult  to  purchase,  and  when  obtained 
had  to  be  used  at  once,  as  material  was  ready  for  feeding 
and  would  not  keep.  The  advantage  of  purchasing  a 
litter,  or  part  of  a  litter  of  pigs  was,  that  if  one  of  a  litter 
developed  tuberculosis  apart  from  any  infective  material 
given  to  it,  that  particular  litter  could  be  discarded  from 
consideration.  If,  on  the  other  hand,  young  pigs  had 
been  purchased  indiscriminately,  i.e.,  without  regard  to 
htters,  no  rehance  whatever  could  be  placed  on  the  results 
of  the  investigation  as  regards  pigs.  In  any  case,  })igs  are 
not  so  reliable  as  rodents  in  such  an  investigation  as  that 
under  consideration  ;  but  the  results  obtained  from  feeding 
them  with  the  meat  and  milk  of  tuberculous  animals  have 
a  direct  bearnig  on  the  distribution  of  tuberculous  lesions 
in  certain  eases  occurring  in  human  beings.  One  great 
advantage  of  using  them  for  experiment  was  that  a 
thorough  test  of  the  infectivity  of  the  meat  and  milk  could 
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applied,  since  large  quantities  of  these  products  could  The  following  is  a  list  of  the  pigs  purchased,  and  used 
be  given  to  them  as  food.  fo'^  expenment  .— 

14  TABLE  II. 

Showing  Litters  of  Pigs  used,  Nature  of  Experiment,  and  Result. 


Litter. 

Age  of 
Pigs. 

Material  used  for  Feeding. 

Result  of  Post- 
Mortem. 

Remarks. 

litter  I.  of  13  pigs  - 

10  -weelis 

2  pigs  :  Meat,  Cow  No.  20        -  - 

Both  tuberculous 

Remaining     11  pigs 
killed  for  swine  fever ; 
no  tuberculosis. 

Litter  II.  of  5  pigs  - 

11  weeks 

2  pigs  :  Meat,  Cow  No.  21 

1  Tiio-  •  "N/rpnt  Onw  l^f).  fi         -        -  - 

1  pig  :  Milk,  Cow  No.  16 

1  control  pig       -        -       -       -  - 

1  tuberculous  :  1  Nil. 

Nil. 

Nil. 

Nil. 

Litter  III.  of  5  pigs 

12  weeks 

1  pig  :  Milk,  Cow  No.  22 

1  T\icr  •  TVTilV  rinw          15       „        •  » 

1  pig  :  Meat,  Cow  No.  15 

1  pig :  Meat,  Cow  No.  22     -       -  - 

I  conti.-ol  pig  - 

Nil. 
Nil. 
Nil. 
Nil. 
Nil. 

Litter  IV.  of  6  pigs  - 

8  weeks 

All  killed   for  swine 
fever. 

Litter  V.  of  2  pigs  - 

15  weeks 

1  pig:  Milk,  Cow  No.  12 

1  control  pig    -          -  - 

Nil. 

Nil. 



Litter  VI.  of  4  pigs  - 

9  weeks 

1  pig  :  Meat,  Cow  No.  12         -  - 
1  pig :  Milk,  Cow  No.  8       -       -  - 
1  pig :  Tuberculous  lung,  Cow  No.  13  - 
1  control  niff      -           -           "  " 

NU. 

Tuberculosis. 
Tuberculosis. 
Nil. 

Litter  VII.  of  5  pigs 

13  weeks 

1  pig :  Milk,  Cow  No.  26     -       -  - 

1  pig  :  Skimmed  milk,  Cow  No.  26 

1  pig:  Butter,  Cow  No.  26 

1  pig  :  Milk,  Cow  No.  23  - 

1  control  pig      .          -          -  - 

Nil. 

Advanced  tuberculosis. 

Nil. 

Nil. 

Nil. 

Tuberculous  on  arrival. 

Litter  VIII.  of  6  pigs 

10  weeks 

1  pig :  Skimmed  milk.  Cow  No.  27 
1  pig  :  Isutter,  Cow  No.  27 
1  pig :  Meat,  Cow  No.  23      -       -  - 
1  pig  :  Meat,  Cow  No.  23         -  - 
1  pig:  Milk,  Cow  No.  17      -       --  - 
1  control  pig      -          -          -  - 

Nil. 

Tuberculosis 

Tuberculosis. 

Nil. 

Nil. 

Nil. 

■ 

Tuberculous  on  arrival. 

15  The  experiments  performed  with  the  pigs  of  Litters  I., 
II    III ,  v.,  and  VI.  hold  good.    None  of  the  control  pigs 
sh'owed'tuberciilosis,  and  the  cases  of  tuberculosis  occurrmg 
corresponded  to  the  results  of  the  experiments  on  guinea- 
pigs.     The  meat  of  Cows   No.  20  and  21   (used  _  in 
Litters  I  and  II.)  was  also  found  infective  to  guinea-pigs, 
and  the  milk  of  Cow  No.  8  (used  in  Litter  VI.)  was  also 
found  infective  in  rabbits.    But  in  Litter  VII.  and  VIU. 
two  cases  of   tuberculosis   occurred,  one   in   each,  not 
attributable  to  the  material  used  for  feeding.    I  bus  one  ot 
the  pio-s  of  Litter  VII.  was  fed  with  the  skimmed  milk  ot 
Cow  No.  26,  which  was  not  tuberculous,  and,  as  shown  in 
numerous    experiments,   did   not   yield   infective  milk 
(see  Part  III.,  p.  40)  ;  yet  the  pig  in  question  showed,  on 
post-mortem  examination,  most  advanced  tuberculosis  ot 
the  intestinal  tract  and  internal  organs.    This  Litter  VI  i. 
was  used  for  experiment  soon  after  arrival  at  Harrow,  and 
the  pig  in  question  had  evidently,  before  arrival,  eaten  a 
large  quantity  of  tuberculous  material, 
16  Similarly,"  one  of  the  pigs  of  Litter  VIII.,  fed  with  the 
butter  of  Cow  No.  27,  which  was  not  tuberculous  {see 
-   40)  showed  tuberculosis  of  the  lungs  and  lymphatic 
glands  in  the  thorax.    This  litter  was,  like  Litter  VII., 
used  for  experiment  directly  on  arrival  at  Harrow.  The 
pig  could  not  have  got  the  disease  from  the  butter  as  this 
was  not  infective;   it  had  acquired   the  disease  before 
arrival.    The  pig-styes  were  all  kept  in  hygienic  condition  ; 
the  pigs  had  nothing  but  sterilized  food  (except  during 
the  experiment),  therefore,  the  only  conclusion  regarding 
the  two  cases  of  tuberculosis  in  litters  VII.  and  VIII.  is 
that  the  disease  was  acquired  liefore  arrival  at  Harrow, 
it  is  evident,  however,  that  if  one  pig  in  a  litter  acquired 
the  disease  in  this  way,  any  other  pig  of  the  same  litter 
which  was  found  tuberculous  on  examination  might  have 
acquired  the  disease  in  the  same  way.    It  is  best,  there- 
fore, to  exclude  such  litters  in  considering  the  results  of 
the  experiments,  in  so  far  as  regards  any  positive  results 
obtained  from  feeding.    Thus  the  pig  in  Litter  VIll. 
which  became  tuberculous  after  being  fed  with  the  meat  of 
Cow  No.  23  must  be  excluded  ;  although  the  kind  and 
extent  of  tuberculosis  found  corresponded  perfectly  with 
thi!  time  that  elapsed  between  the  experiment  and  death. 


17  Pigs  are,  from  the  facts  brought  forward,  not  such 
satisfactory  animals  as  rodents  to  use  for  experiments 
with  tuberculosis  ;  but  with  the  precautions  taken,  the 
results  must  be  considered  as  accurate.  All  the  facts  must 
be  taken  together,  not  only  the  results  of  the  post-mortem 
examination  of  the  pigs  of  each  litter,  but  the  degree  and 
locality  of  the  tuberculosis  resulting  in  a  certain  period 
between  feeding  and  death. 

Two  of  the  experimental  pigs  died,  one  in  68  days  from 
the  commencement  of  the  expei'iment,  of  a  collection  of 
Strongylus  filaria  in  the  bronchial  tubes  (Litter  VI.,  Pig  2), 
the  other  in  68  days  from  acute  tuberculosis  (Litter  VII., 
Pig  2).  The  remainder  of  the  pigs  were  killed  at  periods 
varying  from  8  weeks  to  29  weeks  after  the  commencement 
of  the  experiment : — 

1  pig  was  killed  in  8  weeks. 

3  pigs  were  killed  in  9  weeks. 

3  „        ,,         11-12  weeks. 
7  „        13-16  „ 

4  „        „        19-22  „ 

2  „         „        27-29  „ 

The  control  animals  were  killed  in  periods  varying  from 
13  to  43  weeks ;  those  of  the  first  litter  were,  however, 
killed  in  28  days  on  account  of  some  of  the  litter  developing 
swine-fevcr. 

18  Ten  calves  in  all  were  used  for  experiment ;  four  of  Calvc 
these  being  fed  with  tuberculous  material  from  a  cow ;  six 
being  fed"  with  the  sputum  from  cases  of  pulmonary- 
tuberculosis  in  man. 

Eight  calves  arrived  at  Harrow  on  June  30th,  1891, 
aged  about  three  months  ;  four  of  these  were  kept  36  days 
before  being  used  for  experiment,  and  the  remaining  four 
63  days  before  being  used.  In  the  time  between  arrival 
and  being  used  for  experiment  they  all  improved  in  general 
nutrition. 

Two  calves  arrived  at  Harrow,  January  7th,  1893,  one,  a 
Jersey,  aged  nearly  five  months,  the  other,  a  cross-bred, 
aged  nearly  four  months.  They  were  kept  43  days  before 
being  used  for  experiment,  and  improved  greatly  in 
condition.    Keeping  the  calves  some  time  before  use  was 
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the  only  precaution  possible  in  detemiining  whether  they 
were  tuberculous  or  not. 

The  Course  of  Tuberculosis  in  Animals — Guinea- 
pigs,  Rabbits,  Pigs  and  Calves. 

19  Abundant  opportunity  was  afforded  during  the  investi- 
gation of  observing  the  course  of  tuberculosis  both  in 
inoculation  and  in  feeding  e.Kperiments.  There  is  a  great 
difference  between  the  results  of  inoculation  and  feeding 
with  tuberculous  material.  In  inoculation  subcutaneously 
and  into  the  peritoneal  cavity,  the  material  is  introduced 
directly  into  the  tissues  of  the  body,  and  the  tubercle  bacilU 
it  contains  grow  without  hindrance  and  produce  tuber- 
culosis.  But  when  an  animal  is  fed  with  tuberculous 
material,  this  enters  a  portion  of  the  organism,  which  is 
practically  outside  the  tissues  of  the  body,  and  not  only 
is  this  the  case,  but  the  infective  material  is  exposed  to 
the  battery  of  the  digestive  juices  (acid  in  the  stomach, 
alkaline  in  the  small  intestine) ;  to  the  defensive  epithelium 
and  leucocytes  lining  the  alimentary  tract ;  and  to  the 
peristalsis  of  the  gut.  It  is  small  wonder,  therefore,  that 
a  certain  (undetermined)  amount  of  tuberculous  material  is 
necessary  in  order  to  be  infective  by  way  of  the  intestine  ; 
or,  in  other  words,  that  an  animal  may  eat  with  its 
food  a  certain  amount  of  tuberculous  material,  and  yet 
not  develop  tuberculosis.  Individual  susceptibility  has  to 
be  taken  into  account  in  considering  the  results  obtained, 
but  it  is  a  factor  very  difficult  to  gauge.  Although,  for 
example,  there  appears  no  difference  between  individual 
guinea-pigs  as  regards  susceptibility  to  the  disease,  and 
even  as  regards  rabbits  ;  yet  it  is  possible  that  different 
breeds  of  pigs  are  susceptible  to  a  varying  degree,  and  it  is 
certain  that  different  breeds  of  calves  vary,  as  will  be  seen, 
greatly  in  this  respect.  Difference  in  susceptibility  in  the 
human  subject  is,  as  is  well-known,  well  marked  between 
one  person  and  another,  and  forms  indeed  the  chief  feature 
in  so-called  "  inherited  "  tuberculosis. 

20  The  facts  as  to  the  course  of  tuberculosis  may  now  be 
stated.  Many  of  these  facts  are  well-known,  especially 
regarding  the  course  of  the  disease  following  the  inocula- 
tion or  feeding  with  obvious  tuberculous  materia! — i.e.,  with 
a  tuberculous  mass  in  which  tubercle  bacilli  can  be  demon- 
strated. But,  in  many  cases,  the  meat  and  rnilk  of 
tuberculous  cattle  has  been  found  infective  (see  Parts  II. 
and  III.  of  the  Report)  when  it  was  found  impossible  to 
demonstrate  after  an  exhaustive  examination  that  the  meat 
contained  any  tuberculous  lesions,  or  that  the  milk 
contained  tubercle  bacilli.  The  difference  in  the  results 
obtained  from  the  inoculation  of  obvious  tuberculous 
material,  on  the  one  hand,  and  of  that  which  cannot  be 
shown  to  be  tuberculous,  and  yet  is  infective  is  instruc- 
tive. These  results  are  probably  simply  a  question  of 
dosage,  of  a  large  dose  of  the  virus  in  the  first  case,  of  a 
small  dose  in  the  second. 

(1.)  Subcutaneous  Inoculation  of  Tuberculous  Material  in 
Guinea-pigs  and  Rabbits. 

21  Vv  hen  a  guinea-pig  is  inoculated  beneath  the  skin  of  the 
groin  with  tuberculous  material,  a  local  lesion  is  first 
produced,  and  this  is  followed  by  an  infection  of  the 
lymphatic  glands  of  the  body  in  a  definite  order.  The 
glands  of  groin  (inguinal)  first  become  tuberculous, 
then  the  lumbar  lymphatic  glands,  then  the  lymph  glands 
around  the  stomach  (coeliac  and  retro-hepatic)  and  the 
posterior  mediastinal  and  bronchial  lymphatic  glands  in  tlie 
thorax ;  this  extent  of  disease  is  followed  at  some  length 
of  time  (or  it  may  not  be  followed  at  all)  by  an  infection  of 
the  anterior  mediastinal  lymph  glands,  of  the  cervical  and 
the  mesenteric  glands.  The  liver  and  spleen  become  affected 
ait  about  the  same  period  as  the  posterior  mediastinal 
bronchial  glands,  and  infection  of  the  lungs  follows 
tuberculosis  of  the  bronchial  glands.  The  kidneys  and 
suprarenal  bodies  and  intestines  are  never  affected.  If  the 
inoculation  be  made  in  one  groin  only,  then  the  inguinal 
glands  and  the  lumbar  glands  of  that  side  alone  are  afl'ected  ; 
but  if  the  inoculation  be  made  in  both  groins,  then  the 
inguinal  glands  and  lumbar  glands  of  both  sides  are  affected. 

In  -rabbits  the  course  of  tuberculosis  following  sub- 
cutaneous inoculation  in  the  groin  is  the  same  as  in  the 
guinea-pig,  except  that  if  the  animal  lives  long  enough,  the 
kidneys  become  affected.  The  following  table  demonstrates 
the  facts  which  have  just  been  stated  (Table  III.,  see 
p.  14) 

23  This  table  shows  the  very  regular  manner  in  which 
tuberculosis  progresses  in  the  guinea-pig  after  the  inocu- 
lation of  tuberculous  material  in  the  subcutaneous  tissues 
of  the  groin. 

It  is  to  be  noted  that  as  early  as  nine  days  after  inocu- 
lation a  lesion  is  developed  which  may  be  diagnosed  as 
tuberculous  on  microscopical  examination  ;  that  in  about 
the  third  week  after  inoculation  the  disease  spreads  to  the 


internal  lym.phatic  glands,  always  affecting  the  lumbar 
glands,  and  usually  affecting  the  coeliac  glands  before  it 
spreads  to  the  liver  and  spleen  ;  and  that  when  it  spreads 
to  the  organs  of  the  thorax  the  coeliac  glands  are  affected, 
then  the  posterior  mediastinal  and  bronchial  glands,  and 
then  the  lungs.  The  lungs  were  not  affected  before  the 
fifth  week,  and  the  mesenteric  glands  only  in  very  ad- 
vanced tuberculosis.  The  immunity  of  the  supra-renal 
bodies  and  the  kidneys  to  the  disease  is  a  point  worthy  of 
notice. 

24  All  the  animals  shown  in  the  table  were  not  inoculated 
with  virulent  tuberculous  material ;  thus  the  milk  of 
Cow  No.  8  (Table  III.,  experiments  I.,  and  IV.-VII.)  was 
not  virulent  ;  it  contained  no  demonstrable  tubercle 
bacilli  {see  Part  III.,  Report  on  the  milk  experiments),  and 
the  milk  of  Cow  No.  24  (Table  III.,  experiment  II.)  was 
also  not  virulent.  Some  of  the  results  therefore  do  not 
quite  bear  out  the  remarks  made  at  the  commence- 
ment. Thus  in  experiments  I.,  V.,  VI.  in  the  table, 
although  the  animals  were  inoculated  with  the  material  in 
each  groin,  tuberculosis  developed  on  only  one  side, 
showing  that  the  virus  was  not  evenly  distributed  in  the 
milk  (see  Part  VIII.,  p.  87).  This  is  also  shown  'in  the 
experiments  with  the  meat,  but  as  this  point  is  fully  dis- 
cussed in  the  Report  on  the  meat  experiments  (Part  IT.), 
it  need  only  be  mentioned  here.  Experiments  VIII.,  IX., 
X.,  XL,  and  XII.  in  the  table  were  made  with  virulent 
tuberculous  material,  and  from  them  can  be  deduced  the 
facts  mentioned  above.  The  chief  fact  of  import  in 
these  experiments  on  the  meat  or  milk  is  that  in  five 
or  six  weeks  after  inoculation  of  guinea-pigs  in  the 
groin  with  obvious  tuberculous  material,  all  the  internal 
lymphatic  glands  and  organs,  with  the  exception  of 
the  kidneys,  supra-renal  bodies,  and  the  lymph  glands 
in  connexion  with  the  intestinal  tract  (mesenteric  or  caecal) 
become  affected  with  tuberculosis. 

25  The  course  of  tuberculosis  after  inoculation  in  rabbits 
is  the  same  as  in  guinea-pigs.  One  experiment  may  be 
quoted.  A  rabbit  was  inoculated  in  each  groin  subcu- 
taneously  with  5  cc.  of  milk  (Cow  No.  24).  It  died  in 
84  days,  and  showed  tuberculosis  of  both  inguinal  and 
both  lumbar  glands,  of  the  coeliac,  posterior  mediastinal 
and  bronchial  glands,  the  liver,  spleen,  lungs,  heart,  and 
kidneys. 

It  is  to  be  noted  that  in  all  the  cases  where  infective 
milk  was  inoculated,  the  disease  spread  if  the  animal  lived 
sufficiently  long ;  but  the  same  was  not  the  case  with  the 
inoculation  with  the  meat.  In  some  instances  the  inocu- 
lation of  meat  or  meat  juice  produced  only  a  "local 
tuberculosis,"  even  though  the  animal  lived  over  60  days. 
This  point  is  fully  discussed  in  the  Report  on  the  meat 
experiments  Cp.  29).  It  is  important  as  showing  that  even 
in  a  susceptible  animal  the  disease  may  remain  a  local  one, 
provided  the  dose  be  small  enough. 

2.  Intra-peritomal  Injection  of  Tuberculous  Material. 

26  The  development  of  tuberculosis  following  the  injection 
of  tuberculous  material  into  the  peritoneal  cavity  is 
more  rapid  than  when  the  inoculation  is  subcutaneous. 
When  the  tuberculous  material  is  virulent,  it  is  remarkable 
with  what  rapidity  the  disease  spreads  from  the  peritoneum 
to  the  organs  and  glands  of  the  body.  As  will  be  seen 
from  the  following  Table  (IV.)  [see  p.  15)  the  disease  of  the 
omentum  and  peritoneum  generally  is  well  marked  in  14  days 
after  inoculation.  It  can  be  readily  recognised,  not  only  by 
the  naked  eye  appearances,  but  by  a  microscopical  exami- 
nation. A  preparation  made  by  rubbing  a  coverglass  over 
the  cut  surface  of  the  omentum  shows  numerous  tubercle 
bacilli  after  staining  in  the  usual  manner. 

Feeding  6f  Rodents,  Pigs,  and  Calves  with  Tuberculous 
Material. 

28  When  obvious  tuberculous  material  is  gi\'en  to  guinea- 
pigs  there  is  first  produced  a  tuberculous  lesion  of  tiie 
intestine,  usually  in  the  small  intestine,  sometimes  in  the 
ca3cum  and  large  intestine,  sometimes  in  both  small  and 
large  intestines.  This  is  followed  by  tuberculosis  of  the 
lymphatic  glands  in  connexion  with  the  intestine,  viz., 
the  mesenteric  or  the  csecal  glands.  From  these  glands 
the  disease  spreads  either  to  the  cceliac  glands  (the  glands 
around  the  stomach)  or  to  the  liver  and  spleen  ;  or  both 
coeliac  glands  and  liver  and  spleen  may  become  affected. 
The  posterior  mediastinal  glands  and  bronchial  glands  then 
become  diseased  ;  and  finally  the  lungs.  In  some  cases  the 
anterior  mediastinal  and  the  lumbar  glands  are  then 
affected.    The  disease,  therefore,  runs  a  definite  course. 

To  illustrate  this  the  following  experiments  may  be 
quoted  : — 

A.  Four  guinea-pigs  were  fed  with  20  cc.  of  phthisical 
sputum  containing  a  large  number  of  tubercle  bacilli. 
The  sputum  was  m.ixed  with  the  sterile  food;  being  ali 
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Other  Organs  and  Glands. 

Nil. 

□tuberculous  needle- 
track. 

Tuberculous  needle- 
track. 

Mesenteric    glands  showed 
Tubercle. 

Nodule  of  Tubercle  at  the 

seat  of  inoculation. 

Tuberculous  needle- 
track. 

Tubercle  of  mesenteric  and 
retro-hepatic  glands.  No- 
dules of  Tubercle  in  the 
capsule  of  left  kidney. 

Nil. 

g 

Tubercle  at  seat  of  inocula- 
Ijou  and  of  mesenteric  glands. 

Tubercle  of  needle  -  track, 
and  of  mesenteric,  inguinal, 
and  retro-hepatic  glands. 

Tubercle  of  needle  -  track,  1 
and  of  mesenteric,  inguinal, 
and  retro-hepatic  glands. 
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Duration 
of 

Experiment. 

14  days 

14  days 

rH 

16  days 

16  days 

18  days 

18  days 

18  days 

19  days 

20  days 

23  days 

27  days 

27  days 

29  days 

Material  used 
for  Inoculation. 

Miik:    Cow  20: 
2  CC. 

O 

o 

Milk:     Cow  25: 
1  cc. 

Milk  :    Cow  25  : 
1  cc. 

Milk:  Cow  25:  1 
cc.  of  a  iO  per 
cent,  dilutiou. 

Milk  :  Cow  20  :  O'S 
cc.  diluted  to  2  cc. 

Milk  :  Cow  25  :  1 
cc.  of  a  10  per 
cent,  dilution. 

Milk  :  Cow  25  :  1 
cc.  of  a  5  per 
cent,  dilution. 

Milk  :    Cow    25  : 
1  cc. 

Milk :  Cow  25 :  1 
ec.  of  a  5  per 
cent,  dilution. 

Milk  :    Cow  25: 
1  CO. 

Cow  25  :     1  cc. 
butter. 

Cow  25  :     ]  cc. 
butter  milk. 



Cow  25  :      1  cc. 
skimmed  milk. 
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added  to  the  food  in  one  day.  One  guinea-pig  was 
killed  in  14  days  after  feeding ;  the  second  in  28  days ; 
the  third  in  42  days  ;  and  the  fourth  died  in  63  days. 
The  first  guinea  pig  (killed  in  14  days)  showed  no  signs  of 


tubercle  in  the  intestines  or  elsewhere ;  an  exhaustive 
microscopical  examination  being  made  (see  Part  TX.).  The 
remaining  three  animals  showed  tuberculosis  as  in  the 
following  table  : — 


29    TABLE  V. 

Tuberculosis  in  Guinea-Pigs,  following  a  Single  Feeding  with  Phthisical  Sputum. 


Dura- 
tion 
of 
Experi- 
ment. 

Parts  affected  with  Tuberculosis. 

Intestine. 

Mesenteric 
Glands. 

Cseoal 
Glands. 

Coeliac 
Glands. 

Liver. 

Spleen. 

Posterior 
Mediastinal, 
and  Bronchial 
Glands. 

Lungs. 

Other 
Organs. 

Small. 

Cajcum. 

28  days 
42  days 
as  days 

Tubercle 
Tulbercle 

Nil 

Tubercle 

Nil 
Tubercle 

Tubercle 

T.B.  X. 
Tubercle 

T.B.  X. 
Nil 

Nil 
Tubercle 
Tubercle 

Nil 
Nil 
Nil 

Nil 

Tubercle 

Tubercle 
T.B.  X. 

Nil 
Tubercle 

Tubercle 

T.B.  X. 

Nil 
Nil 

Tubercle 

T.B.  X. 

Nil 
Nil 

Tubercle 

T.  B.  X. 

Nil 
Nil 
Nil 

B.  The  foregoing  experiment  may  be  compared  with  the 
following,  in  which  four  guinea-pigs  received  at  a  single 
feeding  a  small  quantity  of  the  tubercular  udder  of  a  cow 
ground  up  with  a  little  water— the  whole  measuring  about 
one  ounce.    One  guinea-pig  died  in  12  days ;  the  second 


was  killed  in  59  days  ;  the  third  died  in  78  days ;  the 
fourth  in  92  days.  The  first  animal  showed  no  tuber- 
cXilosis;  the  remaining  three  showed  the  disease  in  an 
advanced  stage,  as  in  the  following  table  : — ■ 


30   TABLE  VL 

Tuberculosis  in  Guinea-Pigs,  following  a  Single  Feeding  with  Bovine  Tuberculous  Material. 


Dura- 
lion 
of 
Experi- 
ment. 

Parts  affected  with  Tuberculosis. 

Intestine. 

Mesenteric 
Glands. 

Ciscal 
Glands. 

Coeliac 
Glands. 

Liver. 

Spleen. 

Posterior, 
Mediastinal, 
and  Bronchial 
Glands. 

Lungs. 

Other 
Organs. 

Small. 

Caecum. 

59  days 
78  days 
92  days 

Tubercle 

Tubercle 

T.H.  X 
Tubercle 

Tubercle 
Tubercle 
Tubercle 

Tubercle 
Tubercle 
Tubercle 

Tubercle 
Tubercle 
Tubercle 

Tubercle 

T.B.  X. 
Tubercle 

Tubercle 

Tubercle 
Tubercle 
Tubercle 

Tubercle 
Tubercle 
Tubercle 

Tubercle 

Nil 
Tubercle 

Tubercle 

Nil 
Tubercle 

Nil 
Nil 
Nil 

These  two  experiments  show  that  a  single  feeding  of 
tuberculous  material,  either  from  the  human  being  or  the 
cow,  gave  tuberculosis  to  all  the  animals  that  lived  28  days ; 
that  in  the  first  14  , days  of  the  experiment  no  sign  of  the 
disease  was  evident  in  the  intestines  or  elsewhere ;  that 
the  disease  commenced  by  an  affection  of  the  intestines, 
and  spread  to  the  mesenteric  glands  in  about  four  weeks 
after  the  commencement  of  the  experiment. 

In  the  cases  of  tuberculosis  resulting  from  feeding  with 
the  meat  or  milk  of  tuberculous  cows,  repeated  doses  of  the 
infective  material  were  given.  The  results  are  shown  in 
the  following  table  (Table  VIL),  and  confirm  those  obtained 
by  a  single  feeding  with  virulent  tuberculous  material. 
The  approximate  amount  of  meat  or  milk  eaten  by  each 
anaimal  is  given,  and  full  details  of  the  experiments  will 
be  found  in  Parts  VII.  and  VIII.  of  the  Report. 
32  From  this  table  it  is  seen  that  the  earliest  period  after 
feeding  at  which  tuberculosis  was  detected  in  the  experi- 
mental guinea-pig  was  18  days^  the  lesion  being  just  visible 
to  the  naked  eye  but  showing  the  structure  of  tubercle 
with  numerous  tubercle  bacilli  when  examined  microsco- 
pically. After  the  third  week,  the  mesenteric  glands  became 
affected.  After  the  fifth  week,  the  liver  and  spleen,  and 
in  some  cases  the  coeliac  glands  became  tuberculous;  at 
subsequent  periods,  however,  the  further  distribution  of 
the  disease  is  somewhat  irregular. 

33Three  instances  occurred  in  which  the  tuberculosis  did  not 
spread,  and  are  not  included  in  the  preceding  table.  These 
all  occurred  in  the  same  experiment.  Thus  four  guinea-pigs 
were  fed  in  two  days  with  200  cc.  of  the  milk  of  Cow  21 : 
i.e.,  each  animal  got  about  60  cc.  of  milk.  One  guinea- 
pig  in  25  days  showed  no  tuberculosis,  the  second  died  in 
49  days,  the  third  in  63  days,  and  the  fourth  in  67  days. 
These  last  three  developed  tuberculosis,  but  the  disease 
was  present  only  in  the  intestines  and  mesenteric  glands 
in  the  first  two  of  them,  and  only  in  the  mesenteric  glands 
in  the  third.  In  49  days,  as  shown  by  the  table,  the  disease 
has  usually  extended  to  the  liver  and  spleen.  The  ex- 
planation why  it  did  not  do  so  in  the  experiment  rests  on 
the  fact  that  the  milk  was  not  so  virulent  as  that  of 
Cows  20  and  25 :  tubercle  bacilli  were  present  in  the  milk 
of  only  one  quarter  of  the  udder  [see  Milk  Report, 
Part  III.)  The  animals,  therefore,  received  a  smaller 
dose  of  the  poison,  and  the  disease  affected  only  the  intes- 
tines and  mesenteric  glands  in  two  animals,  and  the 
messnteri?  glands  only  in  one.     This  last  is  the  only 


instance  in  the  guinea-pig  in  which  the  intestine  was  not 
affected,  although  the  mesenteric  glands  became  tuber- 
culous, and  it  is  interesting  not  only  from  its  actual 
occurrence  (showing  that  the  tubercle  bacilli  could  pass 
through  the  intestine  to  the  mesenteric  glands  without 
producing  a  local  lesion),  but  also  from  the  fact  that  it 
occurred  when  a  small  dose  was  given. 

If  the  tuberculous  material  is  still  less  virulent,  as  it  was 
in  Cow  No.  8,  in  32  days  only  a  small  local  lesion  may  be 
produced  in  the  intestine  [see  Part  VIII.,  p.  88). 

From  these  facts  it  was  considered  that  in  feeding 
guinea-pigs  with  the  meat  and  milk  of  tuberculous  cows, 
no  negative  result  could  be  taken  into  consideration  unless 
the  animal  had  lived  at  least  28  days  after  commencement 
of  the  experiment. 

34  In  rabbits  the  tuberculosis  resulting  from  feeding  Babbits, 
appears  slower  in  developing  than  in  guinea-pigs.  Thus 

one  rabbit  fed  with  GOO  cc.  of  virulent  milk  from  Cow  No.  25 
showed  in  57  days  only  tuberculosis  of  the  small  intestine 
and  of  the  mesenteric  glands.  Another  rabbit  fed  with 
500  cc.  of  the  skimmed  milk  of  the  same  cow,  diluted  with 
an  equal  part  of  skimmed  milk  from  a  healthy  cow,  showed 
in  79  days  tuberculosis  of  the  small  intestine  and  caecum, 
of  the  mesenteric  glands,  and  of  the  posterior  mediastinal 
and  bronchial  glands  and  lungs.  In  this  case,  the  disease 
had,  so  to  speak,  skipped  the  abdominal  organs,  except 
those  mentioned,  and  passed  to  those  in  the  thorax. 

A  few  of  the  rabbits  died  before  50  days,  but  the 
great  majority  were  killed  after  this  period,  so  that  these 
could  be  considered  as  tests  of  infectivity.  The  two 
rabbits  mentioned  above  were  the  only  two  in  which  tuber- 
culosis developed,  so  that  there  is  no  experiment  to  show 
the  earliest  state  at  which  tuberculosis  appears  in  these 
animals  after  feeding.  One  rabbit,  however,  fed  with  the 
infective  butter  of  Cow  No.  25,  died  in  21  days  without  any 
sign  of  tuberculosis  (p.  9^,  Part  VIII.) :  so,  as  far  as  it  goes, 
this  experiment  shows  that  in  three  weeks  after  feeding 
there  is  no  visible  sign  of  tubercle  developed  in  the  intestines 
of  rabbits. 

35  The  course  of  tuberculosis  in  pigs  from  feeding  is  widely  Pigs, 
different  from  that  in  rabbits  and  guinea-pigs.    In  these 
rodents,  it  was  only  a  question  of  afi'ection  of  the  small 
intestine,  and  the  cbecum  and  large  intestines,  together 
with  the  lymphatic    glands  in    connexion   with  them ; 

the  mesenteric  and  cascal.  In  the  pig  other  lymph  glands 
may  be  primarily  affected  ;   those  below  the  jaw  (sub- 
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maxillary)  which  are  in  connexion  with  the  mucus  mem- 
brane of  the  mouth  and  the  tonsil,  those  in  the  posterior 
mediastinum  which  are  in  connexion  with  the  oesophagus, 
those  in  the  upper  part  of  the  abdomen,  the  cceliac  in 
connexion  with  the  stomach,  and  those  in  the_  lesser 
omentum  in  connexion  with  the  liver,  the  latter  joining 
the  coeliac. 

36  As  a  type  of  advanced  tuberculosis  from  feeding  in 
the  pig,  the  animal  which  had  evidently  eaten  a  large 
quantity  of  tuberculous  material  before  arrival  at  Harrow, 
may  be  quoted  (see  p.  12).  1.  There  was  a  large  tubercu- 
lous ulcer  of  the  right  tonsil,  the  corresponding  lymphatic 
glands  showing  advanced  tuberculosis  which  had  spread  to 
the  chain  of  cervical  glands.  2.  There  were  numerous 
tuberculous  ulcers  in  the  csecum.  and  the  mesenteric  glands 
were  all  affected.  3.  The  glands  in  the  lesser  omentum,  the 
cceliac  glands,  and  the  posterior  mediastinal  were  also 
affected.  4.  There  was  tuberculosis  also  of  the  bronchial 
glands,  of  the  liver,  spleen,  and  lungs.*  In  this  case 
infection  had  occurred  at  two  points  in  the  alimentary 
tract ;  at  the  right  tonsil,  and  in  the  caecum,  the  character- 
istic ulceration  being  produced. 

37  The  mode  of  infection  in  the  pig  was  considered  of  such 
importance  that  a  feeding  experiment  was  performed  with 
bovine  tuberculous  material.  One  of  the  pigs  of  Litter  VI., 
nine  weeks  old,  was  fed  once  with  120  grammes  of  tuberculous 
lung  from  Cow  13.  It  was  killed  in  57  days  after  the 
first  feeding.  A  small  tubercular  ulcer  was  present  in  one 
of  the  Peyer's  patches  in  the  middle  of  the  ileum ;  other- 
wise the  alimentary  tract  was  normal.  The  mesenteric 
glands  were  tuberculous,  also  the  posterior  mediastinal 
and  the  glands  in  the  lesser  omentum,  the  liver,  spleen, 
and  lungs  being  markedly  affected  with  miliary  tuber- 
culosis. In  this  case  the  mode  of  infection  was  by  means 
of  the  small  intestine  and  the  mesenteric  glands,  and  not 
by  the  csecum  or  by  the  tonsil.  It  is  to  be  noted  too,  that 
the  intestinal  lesion,  a  single  small  ulcer,  was  out  of  all 
proportion  to  the  tuberculosis  present  in  the  organs  of  the 
body. 

38  In  the  tuberculosis  resulting  from  feeding  pigs  with  the 
meat  and  milk  of  tuberculous  cows,  the  aljsenoe  of  any 
lesion  in  the  alimentary  tract  is  very  noticeable,  so  that 
the  disease  is  first  shown  in  its  course  from  the  alimentary 
tract  by  an  affecticm  of  the  lymph  glands  in  connexion 
with  the  different  parts  of  that  tract.  This  is  shown  in 
the  following  table  VIlI. : — 

40  From  this  table  it  is  seen  that  no  part  of  the  alimentary 
tract  became  aifected  with  tuberculosis,  but  it  is  also  clear 
that  in  the  first  animal  in  the  table,  the  infection  occurred 
through  the  small  intestines,  since  the  mesenteric  glands 
were  affected ;  in  the  second  animal,  the  infection  took  place 
solely  through  the  right  tonsil  or  right  side  of  the  pharynx, 
since  the  lymphatic  gland  below  the  jaw  on  that  side  was 
affected,  and  no  other  lymph  gland  in  connexion  with  the 
alimentary  tract.  In  the  third  animal  the  same  mode  of 
infection  occurred,  but  also  through  the  stomach  or 
the  duodenum  into  the  coeliac  glands.  In  the  fourth 
animal,  this  latter  mode  of  infection  also  occurred.  It  is 
impossible  to  say  whether  in  this  animal  the  posterior 
mediastinal  glands  were  affected  through  the  oesophagus 
or  from  the  coeliac  glands ;  both  might  obviously  occur. 

The  chief  points  to  be  noted  in  these  results  as  they  bear 
on  tuberculosis  in  the  human  being,  is  that  by  feeding 
with  tuberculous  material  there  may  be  no  lesion  in  the 
alimentary  tract;  that  there  may  be  absorption  only- 
through  the  pharynx  and  tonsil  producing  tuberculosis  of 
of  the  connected  lymph  gland,  so  that  this  condition  of 
things  exactly  tallies  with  the  "  strumous "  gknds 
of  children  and  young  adults.  Lastly,  from  feeding,  there 
may  be  affection  of  the  lymphatic  glands  alone,  as  in  the 
fourth  animal,  and  of  an  organ  as  widely  separated  from 
the  seat  of  infection  as  the  epididymis  of  the  testicle. 

The  course  of  tuberculosis  in  calves  from  feeding  was 
tested  in  10  animals,  four  of  which  were  fed  with  a 
moderate  amount  of  tuberculous  material  from  a  cow,  and 
i?ix  with  sputum  from  cases  of  pulmonary  tuberculosis  in 


A, — Feeding  of  Calves  with  Bovine  Tubercular  Material. 
(Table  IX.)    (See  p,  20.) 

41  Fom-  calves  received  at  one  meal  mixed  with  their  food 
about  1  kilogramme  of  tuberculous  material  from  Cow  20, 
a  case  of  advanced  and  generahsed  tuberculosis.  One 
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calf  killed  in  four  weeks  showed  numerous  minute  tuber- 
culous nodules  mostly  in  the  Peyer's  patches  of  the  small 
intestines,  tubercle  l)acilli  being  found  in  small  quantities, 
the  mesenteric  glands,  the  bronchial  glands,  and  the  lungs 
being  slightly  affected.*  The  second  calf,  killed  in  a  little 
over  eight  weeks,  showed  nine  nodules  of  tubercle  in  the 
small  intestine,  and  disease  of  the  mesenteric,  posterior 
mediastinal,  bronchial,  and  cervical  glands  and  of  the 
lungs.  The  third  calf  killed  in  about  12  weeks,  showed 
tubercular  ulceration  of  the  small  intestine  and  the 
ceecum,  and  disease  of  the  mesenteric,  csecal,  posterior 
mediastinal,  bronchial ,  and  cervical  glands,  and  of  the 
lungs  and  pleura.  The  fourth  calf,  killed  in  37  weeks, 
showed  25  nodules  of  tubercle  in  the  small  intestine,  and 
disease  of  the  mesenteric,  posterior  mediastinal,  bronchial, 
retro-hepatic,  and  sub-maxillary  lymphatic  glands,  as  well 
as  of  the  pleura.  In  calves  2  and  4,  the  nodules  in  the 
small  intestine  were  considered  tuberculous,  although  no 
tubercle  bacilli  were  found,  because  they  are  absent  in  the 
intestines  of  healthy  calves,  and  they  were  precisely  similar 
both  to  the  naked  eye  and  to  microscopical  examination, 
to  the  nodules  found  in  Calf  1,  in  which  tubercle  bacilli 
were  found. 

1.  It  is  important,  therefore,  to  note  that  although 

from  feeding  calves  with  bovine  tuberculous  ma- 
terial, a  local  lesion  in  the  form  of  nodules  is 
produced  in  the  intestine,  it  may  not  proceed  to 
ulceration  (as  in  Calf  3),  but  remain  stationary  as  in 
Calves  2  and  4.  The  intestine  is  affected  in  the 
form  of  isolated  nodules  as  early  as  four  weeks  after 
feeding  (Calf  1).  These  nodules  of  tubercle,  often 
caseous  and  calcareous,  were  also  met  with  in 
tuberculous  cows,  in  which  the  mesenteric  glands 
showed  advanced  tuberculosis  {see  Part  V.,  Cows 
8,  16,  17,  18,  and  23). 

2.  The  mesenteric  glands  are  in  all  cases  affected  to  a 

greater  or  less  extent. 

3.  From  the  intestinal  lesion,  the    disease  in  calves 

spreads  to  the  lymphatic  glands  in  the  thorax  and 
the  lungs  or  pleura  or  both  of  these. 

4.  It  is  interesting  to  n  ote,  in  passing,  that,  from  feeding, 

an  affection  of  the  pleura  may  ensue  without  the 
lungs  becoming  involved,  as  occurred  in  Calf  4. 


B. — Feeding  of  Calves  with  Human  Tuberculous  Material. 

42  Experiment  I. — Four  calves  received  at  one  meal  mixed 
with  their  food  70  cc.  of  sputum  (containing  a  large 
number  of  tubercle  bacilli),  from  two  cases  of  pulmonary 
tuberculosis  in  man.  One  calf  killed  in  about  four  weeks 
showed  53  nodules  of  tubercle,  mostly  in  the  Peyer's 
patches  of  the  small  intestines ;  the  second  calf,  killed  in 
about  eight  weeks,  showed  63  nodules  similar  to  those 
found  in  the  first  calf ;  the  third  calf,  killed  in  about 
12  weeks,  showed  13  nodules  ;  and  the  fourth  calf,  killed 
in  about  33  weeks,  showed  no  nodules  at  all.  In  none  of 
the  calves  was  there  any  sign  of  disease,  except  in  the 
intestines,  and  in  Calf  4  every  organ  and  gland  was  healthy. 
In  Calf  3  the  nodules  in  the  intestine  were  proved  to  be 
tuberculous  by  the  finding  of  tubercle  bacilli.  These  were 
absent  in  the  microscopical  specimens  made  of  the  nodules 
in  calves  1  and  2.  Taking  all  the  facts  together,  it  must 
be  concluded  as  in  the  case  of  Calves  2  and  4  fed  with 
bovine  tuberculous  material,  that  these  nodules  were  tuber- 
culous, although  no  tubercle  bacilli  were  found. 

43  A  dose  of  70  cc.  of  sputum  divided  between  four  calves 
does  not,  therefore,  produce  the  spreading  disease  observed 
in  the  experiment  of  feeding  the  calves  with  1  kilo- 
gramme of  bovine  tuberculous  material.  It  is  impossible 
to  determine  whether  70  cc.  of  sputum  is  equal  in  infective 
virulence  to  1  kilogramme  of  bovine  tuberculous  material. 
The  sputum  from  cases  of  pulmonary  tuberculosis  in  man  has 
been  considered  to  contain  dead  tubercle  bacilli;  but  there 
is  no  doubt  that  it  is  infective  material,  and  not  only  so,  but 
that  it  is  the  infective  material  which  is  responsible  for  the 
production  of  many  cases  of  the  disease  in  human  beings. 
It  was  considered  desirable,  therefore,  to  use  a  larger  dose 
than  70  cc.  for  feeding. 

44  Bxperiment  II. — Two  calves  received  at  one  feeding 
440  cc.  of  sputum  containing  a  large  number  of  tubercle 
bacilli.  One  calf  killed  in  eight  weeks  showed  13  tuber- 
culous nodules  in  the  small  intestine,  and  tuberculosis  of  the 
mesenteric  glands,  tubercle  bacilli  being  found  in  both  sets 
of  lesions  ;  no  other  organ  or  gland  in  the  body  was  diseased. 
The  second  calf,  killed  in  about  19  weeks,  showed  no  disease 


•  For  the  complete  record  of  the  post-mortem  examination  of  all  tlio 
calves,  see  Part  IX.. 


of  any  organ  or  gland  in  the  body.  This  experiment,  there- 
fore, in  which  a  larger  dose  was  given,  shows  that  sputum 
is  not  so  infective  to  calves  as  bovine  tuberculous  material, 
since  not  only  did  one  calf  not  take  the  disease,  but  the 
other  calf  in  eight  weeks  showed  only  a  local  lesion  of  the 
intestines  and  of  the  mesenteric  glands,  while  in  eight 
weeks  after  feeding  with  bovine  tuberculous  material,  the 
disease  had  spread  from  the  intestines  and  mesenteric 
glands  to  the  lymphatic  glands  of  the  thorax  and  to  the 
lungs.  The  calf  that  developed  tuberculosis  was  a  Jersey  ; 
the  other,  a  cross-bred. 

It  is  evident,  therefore,  that  in  the  case  of  tuberculous 
sputum  we  are  dealing  with  material  which  is  less  infective 
to  calves  than  bovine  tuberculous  material.  This  lessened 
infectivity  is  possibly  not  merely  a  question  of  dosage  but 
one  of  diminished  activity  of  the  tubercle  bacilli  in  sputum 
as  compared  to  its  activity  in  the  tuberculous  lesion  of  the 
cow. 

T/ie  Pathological  Diagnosis  of  Tuberculosis,  and  of  other 
forms  of  Bacterial  Necrosis. 

46  The  decision  as  to  whether  an  animal  is  tuberculous  or 
not  is,  as  a  rule,  readily  made  by  the  naked  eye  alone,  and 
rests  not  only  on  the  changes  which  the  tubercular  lesion 
undergoes,  but  on  the  course  of  the  disease  through  the 
lymph  glands  and  organs  of  the  body. 

In  whatever  animal  tuberculosis  develops,  whether 
rodent,  pig,  calf,  or  man,  the  first  evidence  of  the  disease  is 
shown  in  an  aggregation  of  small  whitish  nodules  which 
coalesce,  and  after  growing  become  caseous  ;  the  caseous 
contents  in  some  cases,  as  when  tuberculosis  affects  the 
mucous  membranes  or  when  it  affects  the  lungs  in  man 
being  finally  discharged,  leaving  a  tuberculous  ulcer  or 
cavity.  The  caseation  or  fatty  degeneration  of  the  tuber- 
culous nodule  is  the  commencement  of  the  retrograde  stage 
of  the  lesion.  In  rodents  (guinea-pigs  and  riibbits)  thedisease 
appears  never  to  progress  beyond  this  stage ;  but,  in  pigs, 
cows,  and  human  beings  the  caseous  tubercle  frequently 
becomes  calcareous,  most  frequently,  perhaps,  in  the  cow,  and 
may  finally  degenerate  completely,  no  longer  retaining  any 
infective  material.  This  calcification  of  the  tubercle  occurs 
in  long-standing  cases ;  the  earliest  period  in  a  pig  in 
which  the  tuberculous  glands  became  calcareous  after 
feeding,  was  106  days  or  15  weeks  (Pig  A,  Cow  21,  meat- 
feeding  p.  78,  Part  VII.)  This  caseo-calcareous  tubercle 
is,  however,  still  infective  (see  Pig  B,  Cow  20,  meat-feeding 
p.  77,  Part  VII.)  The  calcification  of  the  tuberculous 
lesion  is  not  observed  in  rabbits  and  guinea-pigs,  even 
when  a  local  tuberculosis  of  long  standing  is  present,  as  in 
some  of  the  inoculation  experiments  with  meat  (see  Part  II.) 
Some  of  these  animals  lived  120  days  after  inoculation, 
and  the  local  tuberculosis  showed  no  calcification.  In 
only  one  instance  could  a  tuberculous  lesion  in  a  guinea- 
pig  be  said  to  show  a  retrograde  state,  and  this  consisted 
in  deep  pigmentation  of  the  tuberculous  lesions.  This 
occurred  in  a  feeding  experiment  with  bovine  tuberculous 
material  (p.  100,  Guinea-pig  C).  This  pigmentation 
occurs  constantly  in  tuberculous  lesions  in  the  human 
being. 

47  In  Rodents,  for  the  purpose  of  diagnosis,  the  course  of 
tuberculosis  is  of  great  importance.  After  a  certain  period 
there  is  no  other  disease  which  could  be  mist&Kcn  for  it. 
Following  inoculation  in  the  groin,  there  is,  as  has  been 
shown,  a  gradual  progress  of  the  disease  fron.  the  inguinal 
lymph  glands  to  the  lumbar  glands  and  the  other  glands 
and  organs  of  the  body.  Following  feeding,  the  disease 
begins  in  the  intestines,  and,  after  affecting  the  lymph  glands 
in  connexion  with  the  gut,  spreads  to  the  other  lymph 
glands  and  the  organs  of  the  body  in  a  more  or  less  definite 
order.  Only  one  animal  (a  guinea-pig)  proved  an  excep- 
tion to  this  rule,  and  in  it  no  lesion  was  found  in  the 
intestine.  This  instance  has  already  been  discussed  (p.  16), 
and  has  been  shown  to  be  probably  due  to  the  small 
dose  of  tuberculous  material  given.  Other  bacterial 
infections  besides  tuberculosis  occur  through  the  intestine 
in  the  guinea-pig,  but  the  course  of  the  disease  or  diseases 
in  this  case  is  quite  different  from  that  of  tuberculosis, 
chiefly  from  the  irregularity  of  its  distribution  ;  in  a  few 
instances  there  being  a  lesion  in  the  intestines  or  lymph 
glands  attached,  but  in  most  the  liver  and  spleen  being 
chiefly  affected.  There  is  no  natural  disease  in  the  guinea- 
pig  which  simulates  tuberculosis  in  its  progress  and 
distribution. 

As  regards  the  higher  animals  usca  in  the  research,  viz., 
pigs  and  calves^  it  has  been  seen  that  in  pigs,  the  course  of 
the  disease  after  feeding  with  meat  or  milk  is  very  irregular 
but  all  cases  showed  one  common  feature,  viz..  tuberculosis 
of  one  or  other  groups  of  lymph  glands  in  connexion 
with  the  alimentary  tract.    From  these  glands  the  disease 

T  2 


Course  of 
tuDercu- 
losis. 


20 


ROYAL  COMMISSION  ON  TUBERCULOSIS: 


o 
aa 

rs 
C 


o 


< 


>^  3 

p— 1  Q 


a3 
to 


> 
< 


o 

P 
u 

n 

& 


O 
U 

a 

E- 

o 

IS 

o 

a 


TS  ■ 

SO 
c 


c55 


n 

P 


o  a 
a  oi 

m 


'■3  ^  t; 


u 
u 

H 


1—1 


12;        [2;  ^ 


01  . 
a>  M 


la 

J3PQ 
5^ 


4) 


tt)rQ 


1-1 
H 


I— t  M 


0) 


1—1 

u 
u 


o 

u 

t1 


O.g  w 

s  -3  — 


O  " 

I?- 


u 

u 


o 


g        »  P^i 


12!  ^ 


5^5 


05 


ft 
O 


Z  "3 

a  a 


o 
u 
o 


o 
u 

■I 


•2PQ 


o 
u 

V 

H 


o 

u 


g^ 

H 


E 
02 


.2 


IB 

o  ja 

a  pi  Eh 


o  O  c 
S  O  o 

oH  o 


O  ,^5  bo 


!  o 

t  !dc 


S  O  o 
a  plH 

CO  Eh  o 


S  O  o 

p—  tj 

O  i«  " 

a  0  H 
CO  Eh  o 


o  „ 

-ig^. 
a  0rH 


a 


.3  =1  - 


9  1 


O  be 


■3  « 


11 


°  K  a 


2  "  § 

be  c; 
a  *^  ^ 

%  a  I 


^11 


.5:  ° 


^3 


APPENDIX. 


21 


spreads  in  some  instances  to  the  other  glands  and  orj^ans 
of  the  body.  In  the  milk  and  meat  feeding  experiments 
in  pigs  the  intestines  showed  no  tuberculous  lesion; 
the  decision,  therefore,  that  the  disease  developed  as  the 
result  of  the  feeding  depended  not  only  on  the  precautions 
taken  with  regard  to  using  pigs  that  were  quite  healthy 
(p .  11 ),  not  only  on  the  fact  that  the  stage  of  tlie  tuberculosis 
found  at  death  corresponded  to  the  period  elapsing  after 
the  feeding,  but  on  the  fact  that  one  or  more  groups  of 
the  lymph  glands  in  connexion  with  the  alimentary  tract 
were  tuberculous.  For  calves  the  same  remarks  hold  good, 
except  that  in  all  the  animals  that  became  tuberculous  there 
was  a  lesion  of  the  intestines  (small  or  large  gut). 

48  A  microscopical  examination  was  made  of  all  lesions 
found  in  the  experimental  animals,  whether  tuberculous  or 
not.  Caseation  and  calcification  of  a  lesion  is  not  a  diag- 
nostic characteristic  of  tuberculosis  from  the  point  of  view 
of  a  microscopical  examination.  Such  lesions,  when  they 
affect  different  parts  of  the  body  in  the  more  or  less 
definite  manner  previously  described,  are  characteristic  of 
tuberculosis ;  but,  given  a'  sesies  of  microscopical  prepara- 
tions for  the  purposes  of  diagnosis  of  tuberculosis,  it  is 
not  caseation  or  calcification  or  the  presence  of  giant  cells 
which  is  characteristic,  but  the  presence  of  tubercle  bacilli, 
and  these  are  found  when  no  diagnosis  is  possible  by  the 
naked  eye  (see  Plate  III.,  Fig.  7). 

49  In  one  or  other  part  of  all  recent  tuberculous  lesions, 
tubercle  bacilli  are  present ;  in  older  chroniclesions  they  are 
more  difficult  to  find,  and  in  several  series  preparations 
of  old  lesions  no  bacilli  may  be  seen  at  all,  even  after 
a  most  careful  examination  under  a  high  power  of  the 
microscope.  In  these  last  cases,  it  is  probable  that  a 
more  extended  microscopical  examination  would  reveal 
tubercle  baciUi  in  one  of  the  tuberculous  lesions  present 
in  the  body,  but  a  diagnosis  in  such  cases  does  not  rest 
solely  on  the  microscopical  examination,  but  on  the 
distribution  of  the  lesions,  i.e.,  on  the  course  of  the 
tuberculosis. 

50  This  is  not  the  place  to  discuss  the  number  of  bacilli  in 
old  or  new  tuberculous  lesions;  nor  the  relation  of  the 
bacilli  to  them.  The  subject  will  only  be  considered  from 
the  point  of  view  of  the  diagnosis  of  tuberculosis  from 
certain  lesions  met  with  in  the  intestines,  mesenteric  and 
coecal  lymphatic  glands,  but  chiefly  in  the  liver  and  spleen 
of  guinea-pigs. 

51  In  the  course  of  the  investigation,  a  microscopical 
examination  was  made  of  370  different  specimens,  of  which 
an  average  of  at  least  10  sections  was  made  ;  so  that  alto- 
gether over  3,700  sections   were   examined   under  the 
miscroscope  for  tuberculous  lesions.    Of  these  370  speci- 
mens, 141  showed  tuberculous  lesions,  about  one-fourth 
were  normal,  and  the   remainder   showed  pathological 
lesions  other  than  tuberculosis.    Early  in  the  investigation 
it  was  noted  that  some  of  the  guinea-pigs  showed  in  the 
liver  and  spleen  white  specks,  in  some  cases  each  organ 
showing  only  one  or  two  points  less  than  half  a  millimetre 
in  diameter  on  the  surface  of  the  organ  ;  in  other  cases 
the  liver  showing  abundant  whitish  areas,  and  the  spleen 
projecting  white  nodules.     These  white  areas  were  not 
surrounded  by  a  zone  of  congestion  ;  they  could,  if  of 
moderate  size,  be  shelled  out  of  the  organ,  and  the  contents 
were  pultaceous  :  points  which,  as  experiepce  was  obtained, 
enabled  a  diagnosis  to  be  made  from  tuberculosis.  Other 
cases  occurred  in  the  course  of  the  investigation  in  which 
the  intestine,  the  mesenteric  and  caecal  glands,  and  even 
the  lungs,  were  aiiected  with  what  appeared  a  similar 
disease.    Besides  the  fact  that  in  most  instances  the  liver 
or  spleen  was  the  only  organ  affected,  a  microscopical 
examination  demonstrated  that  the  majority  of  the  lesions 
were  due  to  a  "  bacterial  necrosis  "  of  the  part,  that  is,  to  a 
locahzed  necrosis  of  the  tissues  produced  by  bacteria  (cocci 
or  bacilli),  other  than  the  bacillus  tuberculosis.  Such 
areas  of  bacterial  necrosis  are  characterised  by  a  necrosis 
of  the  gland  tissue  itself  (Plate  IV.,  Fig.  8),  the  area  being 
surrounded  by  a  collection  of  leucocytes,  and  in  some  cases 
by  a  fibrous  capsule.    Moreover,  in  the  majority  of  instances 
the  bacteria  are  present  in  large  numbers  in  the  necrosed 
area  itself,  in  others  they  completely  block  the  vessels- 
surrounding  the  necrosed  area  ;  this  latter  condition  being 
observed  in  the  liver  only=    Such  lesions  as  these  are 
easily  distinguished  from  tuberculous  ones  ;  not  only  in 
their  distribution  difiering  from  that  of  tuberculosis,  but 
in  the  absence  of  tubercle  bacilli.    In  all  cases  of  tubercu- 
losis in  guinea-pigs,  tubercle  bacilli  were  readily  found  in 
the  lesions.    In  any  doubtful  lesion  of  the  guinea-pig,  it  is 
this  absence  of  tubercle  bacilli  which  renders  the  diagnosis 
certain. 

Cases  of  bacterial  necrosis  occurred  which  showed 
that  the  way  of  entrance  of  the  bacteria  into  the  body  was 
through  the  intestines.  Thus  in  one  case  the  intestine 
alone  was  atfected ;  in  another  the  intestine,  caecum,  and 


liver ;  in  another  the  intestine  and  spleen  ;  in  others  the 
mesenteric  or  caecal  glands,  alone  or  with  the  liver. 
Taking  all  the  facts  together  as  shown  in  the  following 
table  (X),  they  go  to  show  that  the  mode  of  infection  is  by 
way  of  the  intestine ;  and  that  the  bacteria  may  pass 
through  the  intestine  without  affecting  the  gut,  and  cause 
disease  in  the  lymph  glands  attached  to  it  or  without 
even  affecting  these  may  produce  lesions  in  the  liver  or 
spleen. 

52  Of  the  394  experimental  guinea-pigs,  58  showed  lesions 
of  the  kind  described ;  63  of  the  fed  animals,  5  of  the 
inoculated.  Of  the  203  non-experimental  animals  that 
died,  21  showed  these  lesions.  In  only  three  of  the 
experimental  animals  was  the  disease  so  extensive  as  to 
warrant  ihe  conclusion  that  it  was  the  cause  of  death. 

53   TABLE  X. 

Cases  of  Bacterial  Necrosis  in  Experimental 
AND  Non-Experimental  Guinea-Pigs. 


Organs  aiiected  with  Bacterial 
Necrosis  in  individual  cases. 

Experimental  Animals. 
Number  affected. 

Non- 
Experi- 
mental 
Animals. 
Number 
affected. 

Feeding 
Experi- 
ments. 

[noculation 
Experi. 
ments. 

Liver  alone,  or  liver  and  gall- 
bladder. 
Liver  and  spleen  alone 

25 
10 

3 

9 
4 

Spleen  alone        .         .  • 

8 

1 

6 

Lungs,  liver,  and  spleen  - 

1 

Lungs        .         .        .  - 

2 

Small  intestine    .        -  - 

1 

Small  intestine,  csecum,  and  liver 

1 

Small  intestine  and  spleen 

1 

Coecum  and  spleen  -       -  - 

1 

Small  intestine  and  caecal  glands 

1 

Mesenteric  glands  ... 

1 

Coecal  glands  ... 

1 

Mesenteric  glands  and  liver 

1 

1 

Total 

5f 

5 

21 

54  Of  the  cases  occurring  in  the  experimental  animals,  35 
were  examined  microscopically,  those  not  examined  being 
very  slight  cases  of  disease  of  the  Hver  and  spleen,  the 
features  of  which  were  well  known  from  previous  examina- 
tions. Of  the  35  specimens  examined,  the  liver  showed  in 
10  cases  necrosis  due  to  bacilli  or  cocci ;  in  six  cases  the 
spleen  showed  similar  appearances,  in  four  the  mesenteric 
and  coecal  glands  (all  those  that  occurred),  in  two  the 
intestine,  and  in  one  the  lung.  The  results  of  the  exami- 
nation, therefore,  quite  confirms  the  evidence  of  bacterial 
necrosis  in  the  guinea-pig,  and  is  interesting,  as  showing 
the  mode  of  infection  through  the  intestine. 

Of  the  cases  occurring  in  non-experimental  animals, 
five  were  examined,  and  the  necrosis  was  found  due  to 
cocci  in  one,  viz.,  in  that  in  which  the  mesenteric  glands 
were  affected. 

Another  lesion  occurred  in  a  few  of  the  experimental 
and  non-experimental  guinea-pigs  which  must  be  con- 
sidered  as  the  result  of  bacterial  necrosis.  This  was  an 
ulcer  in  the  duodenum  produced  in  the  pouch  which 
exists  in  the  guinea-pig  just  beyond  the  pylorus.  In  two 
cases  which  were  examined  microscopically  the  ulceration 
was  distinctly  due  to  the  growth  of  bacteria  in  the  mucous 
membrane  with  subsequent  necrosis. 

Bacterial  necrosis  is  a  condition  not  limited  to  guinea- 
pigs.  It  has  been  found  in  sheep  and  cows.  It  was  present 
in  the  pharynx  of  two  of  the  experimental  pigs  (fed  with 
the  meat  of  Cow  23,  see  p.  80  and  Plate  IV.,  Figs.  9  and  10), 
in  which  the  necrosis  was  due  to  a  streptococcus,  and  it 
was  also  seen  in  the  lung  of  one  of  the  tuberculous  cows 
(No.  12),  in  which  the  necrosis  was  due  to  staphylococci. 
This  lesion  of  the  cow  and  a  lesion  of  the  lymph  glands 
in  one  of  the  pigs  already  mentioned  was  an  example  of 
mixed  infection,  since  the  parts  were  also  tuberculous. 

A  complete  study  was  not  made  of  this  bacterial  necrosis, 
it  was  only  observed  in  its  relations  to  a  diagnosis  from 
tuberculosis.  It  is  of  very  great  interest  pathologically, 
and  especially  from  the  point  of  view  of  infection  by  way 
of  the  intestine  and  of  intestinal  ulceration  (see  Plate  IV., 
p.  106.). 
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Part  II. 

RuPOJiT  on  the  Expebiments  with  the  Meat  of 
Ttjbeectjlous  Cows. 

Ohject  of  the  Investigation. 

55  To  test  whether  the  meat  of  tuberculous  cows  was 
capable  of  giving  the  disease  to  animals  fed  or 
inoculated  with  it. 

Method  o  f  Procedure. 

56  'J'he  meat  from  21  carcases  of  tuberculous  cows  was 
used  for  experiment.  Ten  of  the  carcases  were  obtained 
at  the  Cattle  Market,  Islington,  from  cows  which  had 
been  slaughtered  as  "  contact"  animals  in  an  outbreak 
of  pleuro-pneumonia ;  none  of  the  carcases  used  were, 
however,  from  cows  themselves  the  subject  of  pleuro- 
pneumonia. Eleven  of  the  carcases  were  those  of 
milch  coAvs  purchased  by  the  Commission.  In  these  a 
complete  post-mortem  examination  was  made,  but  in 
those  obtained  from  the  slaughter-house,  the  examina- 
tion had  to  be  limited  to  the  pleura,  peritoneum,  lungs, 
kidneys,  and  some  of  the  lymphatic  glands,  the  other 
oro-ans  having  been  removed  before  the  examination 
was  made.  (For  a  full  record  of  the  post-mortems  and 
microscopical  examination  of  the  tuberculous  lesions, 
see  Part  Y.,  p.  47). 

Treatment  of  the  Meat. 

57  After  the  examination  of  the  ca?  case,  portions  of  the 
meat  were  cut  out  either  by  the  butcher,  as  in  the 
animals  examined  at  the  slaughter-house,  or  by  my 
assistant  or  myself,  as  in  the  case  of  the  animals 
belonging  to  the  Commission. 

The  portions  of  the  rump  and  loin  removed  were 
between  one  and  three  pounds  in  weight.  When  the 
breast  was  used  it  was  cut  off  in  as  large  slices  as  possible ; 
when  the  intercostal  muscles  and  the  diaphragm  were 
required,  several  ribs,  with  the  diaphragm  attached, 
were  cut  out  in  one  piece. 

Directly  aftei  the  meat  was  cut  away,  it  was  placed  in 
large  sterilized  stoppered  glass  jars*  for  conveyance. 
The  meat,  therefore,  was  not  touched  by  anyone  except 
the  butcher,  my  assistant,  or  myself,  and  great  care 
was  exercised  to  prevent  the  meat  touchmg  any 
obviously  tuberculous  mass,  or  being  excised  with  a  knife 
obviously  smeared  with  tuberculous  material. 

^reservation  58  The  meat  was  preserved  in  an  ice-safe  while  it  was 
If  the  meat,  being  used  for  experiment.  As  a  rule,  it  kept  well 
for  a  fortnight.  Some  specimens  were  evidently  poor 
in  quality,  as  they  did  not  keep  well,  but  the  meat  of 
the  majority  of  carcases  used  kept  very  well.  The  ice- 
safe  was  in 'every  instance  thoroughly  washed  out_  with 
soap  and  water,  and  then  with  boiling  water  after  it  had 
contained  one  lot  of  meat,  and  the  racks  on  which  the 
meat  rested  were  sterilized  (after  thorough  washing) 
by  boiling  in  water  for  two  hours.  In  all  cases,  there- 
fore, it  was  considered  that  the  ice-safe  was  aseptic  as 
regards  the  places  where  the  meat  was  placed. 
59  The  meat  as  obtained  was  considered  as  belonging  to 
one  of  two  classes.  It  was  thought  that  the  butcher's 
knife  hands,  or  cloth,  might  be  a  means  of  contaminating 
the  cut  surfaces  of  the  piece  of  meat  with  tuberculous 
material.  This  might  happen  in  several  ways.  In 
removing  the  organs  from  a  tuberculous  cow,  the 
butcher's  knife  in  many  instances  cuts  into  a  tubercu- 
lous lesion,  and  this  is  especially  liable  to  occur  if  the 
pleura  or  peritoneum  is  affected  m  the  form,  which  is  so 
common  in  the  cow,  of  large  bunchy  ''grapes."  These 
"  grapes  "  are  highly  infective  (see  Part  IX.,  p.  lUU), 
and  considering  that  a  tuberculous  lesion  consists  of 
smeary  fatty  matter,  it  was  only  too  probable  that 
some  of  this  infective  material  would  be  rubbed  over 
the  cut  surfaces  of  the  meat.  To  remove  this  possible 
layer  of  infective  matter,  the  meat  was  "  trimmed,  i.e., 
with  a  sterilized  knif ef  at  least  one-eighth  of  an  inch 
of  the  meat  nearest  the  cut  surface  was  removed 
and  thrown  away.  The  meat  from  which  the  original 
cut   surface    had    not    been    removed    was  called 


Method  o] 
feeding. 


"tmtrimmed."  In  all  cases,  whether  trimmed  or 
untrimmed,  fat,  tendons  and  lymph-glands  in  the 
intermuscular  spaces  were  removed  from  the  meat 
used  for  experiment.  It  was  not  thought  that  the 
surface  of  the  meat  was  "sterilized"  by  this  method 
of  trimming  ;  sterilization  of  the  surface  of  the  meat 
could  only  be  done  by  some  such  method  as  heat 
applied  to  it  (the  naked  flame  of  a  Bunsen  burner,  the 
action  of  boiling  water)  or  of  a  strong  antiseptic.  But  it 
was  thought  that  by  trimming,  most  of  the  tuberculous 
material  which  might  accidentally  contaminate  the 
meat,  would  be  removed. 

60  Before  feeding  the  guinea-pigs  or  rabbits,  the  meat 
was  minced  in  a  mincing-machine,  which  was  steri- 
lized each  time  after  using  by  thoroughly  washing  and 
boiling  for  two  hours  in  water.  The  minced  meat  was 
then  mixed  with  the  sterilized  food  of  the  animals. 
Four  guinea-pigs,  as  a  rule,  were  placed  in  one  cage 
for  feeding  experiments,  and  it  was  found,  as  the  investi- 
tion  proceeded,  that  these  animals  could  easily  eat 
100  grammes  of  minced  meat  between  them  in  the 
2i  hours.  If  all  the  food  had  not  been  eaten,  the  pan 
was  allowed  to  remain  in  the  cage  until  it  was  emptied. 
Another  100  grammes  with  ordinary  food  was  then 
given,  and  so  on  day  after  day.  It  was  found  that  more 
than  1'jO  grammes  of  meat  daily  might  make  the 
animals  ill.  One  rabbit  could  eat  100  grammes  of  meat 
in  24  hours,  and  the  same  procedure  was  employed  as  in 
the  case  of  the  guinea-pigs.  When  pigs  were  used  for 
experiment,  the  meat  was  not  usually  minced,  but 
simply  cut  up  into  small  pieces  with  a  sterilized  knife  ; 
aboat  one  kilogram  (2  lbs.)  of  meat  was  given  to  each 
pig  daily  ;  no  other  food  being  allowed  during  the  meat 
feeding. 

61  The  number  of  meat  feeding  experiments  performed 
on  guinea-pigs  were  35.  the  meat  from  20  cows  being 
used.  In  31  experiments  four  guinea-pigs  were  fed  in 
the  same  cage ;  in  four,  only  two  were  used.  The 
following  table  shows  the  average  amount  of  meat  each 
o-uinea-pig  received.  The  four  guinea-pigs  were  chosen 
of  about  the  same  size,  and  as  far  as  possible,  bucks 
only  ,  or  does  only,  were  used.  They  were  placed  in  the 
same  cage,  and  fed  from  the  same  pan.  It  was  found 
best  to  use  four  animals,  as  experience  showed  that 
one,  two,  or  more  might  die  before  any  tuberculous 
lesion  covild  be  developed. 


meat  giv| 
and  dur 
tion  of 
feeding. 


62    TABLE  XI. 

Total  number  of  Meat-Feeding  Experiments  in  Guinea- 
PiGS,  35.  Four  guinea-pigs  were  used  in  31  of 
the  experiments,  and  in  the  other  four  2  guinea- 
pigs.  Of  these  17  were  with  trimmed,  18  with 
untrimmed,  meat. 


Guinea  pj 


Average  weight  of 
meat  in  grammes 
eaten  by  each 
guinea-pig. 

Number  of 
experiments. 

Duration  of  feeding. 

58  to  100 

4 

2  to  4  days. 

100  to  200 

17 

2  to  11  „ 

201  to  300 

9 

4  to  12  „ 

350          .       -  - 

5 

14 

Besides  these  one  feeding  experiment  with  one  guinea- 
pig  was  made  with  untrimmed  meat  juice. 

63    TABLE  XII. 

Total  numl  er  of  Meat-Feeding  Experiments  in  Eabbits,  -Rabbitsjl 
S.    Of  these,  1  was  with  trimmed,  4  with  un-  1 
trimmed,  meat.    One  rabbit  only  used  m  each 
experiment. 


>  These  slass  iars  were  sterilized  by  washmg  thoroughly  with  fummg 
nitric  aold^  and  sand,  then  with  boiling  water,  and  then  sterilized 
distilled  water.   It  necessary,  alcohol  or  ether  was  finally  used. 

TThe  iTnile  was  sterilized  by  washing  with  soap  and  water,  drying, 
and  passing  through  the  flame  of  a  Bunsen  burner. 


Amount  oi  meat 
eaten  in  grammes. 

Number  of 
experiments. 

Duration  of  feeding. 

475  to  570 
960 

4 
1 

4  to  6  days. 
10  „ 

One  other  rabbit  was  fed  with  untrimmed  meat 
juice. 
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64   TABLE  XIII. 

Total  number  of  Meat-Feeding  Experiments  in  Pigs, 
6.  Of  these,  3  were  with  trimmed,  3  with  un- 
trimmed. 


Amount  of  meat 
eaten  in  grammes. 

Number  of 
pigs  in  each 
experiment. 

Duration  of  feeding. 

2,381 

2 

3  days. 

8,100 

2 

3  „ 

3,000 

1 

3  „ 

3,720 

] 

4  „ 

5,700 

1 

6  „ 

6,110 

1 

7 

Continuous  and  daily  feeding  of  the  animals  was 
adopted  as  the  method  of  experiment  for  testing  the 
infectivity  of  meat.  When  obvious*  tubercular  material 
is  used  (whether  sputum  from  a  phthisical  patient  or 
a  tuberculous  lesion  from  a  cow),  a  single  feeding,  and 
a  small  amount  is  sufficient  to  give  tuberculosis  to 
guinea-pigs,  rabbits,  or  pigs  (Part  I.,  p.  13).  Meat,  as 
a  rule,  does  not  obviously  contain  tuberculous  lesions 
(see  examination  of  the  meat,  p.  24).  Tubercle,  or 
"pearls"  in  meat  are  rarely  discoverable  either  by 
the  naked  eye  or  by  microscopical  examination.  If 
meat,  therefore,  were  infective  at  all,  it  would  have  to 
be  given  in  large  doses,  and  continuously  for  some 
time  to  produce  tuberculosis ;  a  single  meat  feeding 
would  not  be  a  sufficient  test  of  the  infectivity. 

noculation  65  Inoculation  experiments  were  made  both  with  the 
Mnts'  meat  and  the  meat-juice,  chiefly  in  guinea-pigs,  a  few 
rabbits  only  being  used.  Inoculations  were  made 
from  20  carcases,  from  16  of  which  29  animals  were 
inoculated  with  meat,  and  from  nine  of  which  19 
inoculations  were  made  with  meat  juice  ;  i.e.,  48  inocu- 
lations in  all  with  t]ie  meat  or  meat-juice  of  the  20  cows, 
20  of  trimmed  meat,  28  of  untrimmed. 

Vithmeat.  68  The  method  adopted  for  the  inoculation  with  meat 
was  as  follows :  with  a  sterile  knife  a  small  incision 
was  made  just  inside  the  nipple  of  a  guinea-pig  or 
rabbit,  and  a  piece  of  meat,  not  quite  as  large  as  a 
split  pea,  placed  by  means  of  sterile  forceps  in  the 
subcutaneoas  tissue.  In  every  case  the  inoculation 
was  made  in  loth  groins,  so  that  it  could  be  observed 
whether  tuberculosis  developed  from  both  or  from 
only  one  inoculation.  As  a  rule,  the  small  wounds 
made  were  closed  in  less  than  24  hours,  and  healed 
normally  in  a  few  days  ;  but  the  piece  of  meat  could 
still  be  felt  as  a  small  nodule  under  the  skin  for 
a  week  or  longer.  In  a  few  instances  a  little  suppu- 
ration  at  the  edge  of  the  wound  occurred,  healing  in 
less  than  a  fortnight,  while  in  still  fewer  an  abscess 
developed  {see  Part  I.,  p.  11). 

with  meat  67  The  meat-juice  used  for  inoculation  was  not  niechani- 

r^'"®*  cally  expressed  from  the  meat,  but  was  the  liquid 

I  which  collected  at  the  bottom  of  the  sterile  jars  in 
which  the  trimmed  or  untrimmed  meat  was  preserved 

i  for  feeding  purposes.   This  liquid  collected  after  a  day 

'  or  two.    It  was  clear,  aSid  of  a  dark  red  colour,  strongly 

I  acid  (due  to  sarcolactic  acid)  and  consisted  not  only 

'  of  the  serum  whch  exudes  from  the    muscle  after 

I  rigor  mortis  has  passed  off,  but  of  the  blood-stained 

I  serum  coEtained  in  the  vessels  of  the  muscle.    Most  of 

I  the  meat  from  which  the  juice   was   obtained  was 

I  minced,  so  that  if  the  meat  was  infective  the  juice  in 

i  collecting  at  the  bottom  of  the  vessel  would  be  likely 

I  to  carry  with  it  some  of  the  infective  material,  i.e.,  the 

I  tubercle  bacilli. 

j  In  guinea-pigs,  one  cubic  centimetre  was  usually 

I  injected  under  the  skin  of  each  groin  with  a  sterilized 

1  syringe  ;  in  some  cases  the  injection  was  made  only  on 

I  one  side.    In  rabbits  the  dose  given  varied  from  Icc.  to 

lOcc ;  the  inoculation  being  made  on  each  side,  as  a  rule. 

The  liquid  wa.s  in  all  cases  rapidly  absorbed. 

Results  of  the  Post-moktem  Examination  of  the  Cows, 

AND  OF  THE  EXAMINATION  OF  THE  MeAT. 

68  Having  made  clear  the  method  of  procedure  with 
regard  to  the  experiments,  and  the  precautions  observed 
in  carrying  them  out,  the  results  of  (1)  the  examina- 
tion of  the  carcases  as  regards  the  degree  of  tuber- 
culosis, and  (2)  of  the  naked  eye  and  microscopical 
examination  of  the  meat,  will  be  discussed;  and  then 


*  Obvious,  i.e.,  either  to  the  uaied  eye  or  to  microscopical  exami- 
nation. 


the  experiments  with  the  meat  as  regards  its  infectivity. 
The  full  details  of  each  post-mortem,  of  the  experiments, 
and  of  the  microscopical  examination  of  all  the  lesions 
both  in  the  cows  and  in  the  experimental  animals,  will 
be  found  in  Parts  V.  and  VII.  of  the  Report. 

69  An  examination  of  the  degree  of  tuberculosis  in  the  Degrees  o, 
carcases  from  which  meat  was  obtained  for  experiment  tuberculoi 
was  deemed  of  great  practical  importance  at  the  com-  J.°r^ses 
mencement  of  the  investigation  ;  and  this  opinion  was  examined, 
more  and  more  strengthened  as  the  work  proceeded. 

The  carcases  were  obtained  as  opportunity  occuned, 
and  no  special  attention  was  paid  to  the  degree  of 
tuberculosis  (except  to  record  it)  while  the  investigation 
was  proceeding.  The  meat  from  cows  in  all  stages  of 
the  disease  was  used. 

70  A  complete  pathological  classification  of  all  the  cases 
is  not  possible,  since,  in  the  case  of  the  cows  examined 
at  the  cattle  market  some  of  the  organs  had  been 
removed.  In  the  cow,  tuberculosis  starts,  as  a  rule, 
either  from  the  lungs  and  pleura,  or  from  the  intestines  ; 
the  lungs  and  pleura  most  frequently  ;  and  as  these 
were  examined  in  all  the  cows,  the  incompleteness  of 
the  post-mortem  examination  of  the  animals  seen  at 
the  slaughter-house  does  not  lead  to  any  great  source 
of  error  in  classifying  the  cases  of  tuberculosis.  The 
distinction  that  is  of  practical  importance  is  between 
the  cows  with  "  local  tuberculosis "  and  those  with 
"  generalised."  To  the  first  class  belong  those  cases 
in  which  the  disease  is  limited  either  to  the  pleura  or 
lungs  and  pleura  with  the  lymphatic  glands  (bronchial 
and  mediastinal)  in  the  thorax;  or  to  the  intestines 
and  mesenteric  glands,  and  one  or  other  of  the  organs 
of  the  abdomen,  i.e.,  liver  or  spleen.  To  the  second 
class  belong  cases  with  local  tuberculosis  in  the  thorax 
or  abdomen,  but  also  with  tuberculosis  spreading  into 
the  other  body  cavity  (abdomen  or  thorax).  Thus, 
it  was  found  that  with  the  intestines  and  mesenteric 
glands  aff'ected,  the  lungs  and  lymphatic  glands  of 
the  thorax  would  be  also  tubercular,  showing  that  the 
disease  was  becoming  generalised  ;  and  that  with  the 
lungs  tubercular,  the  disease  might  also  be  present 
in  the  lymph  glands  of  the  abdomen.  Although,  from 
some  points  of  view,  this  regional  classification  of  cases 
of  tuberculosis  is  the  best,  yet,  if  adopted  exclusively, 
it  does  not  clearly  show  one  feature  of  tuberculosis, 
viz.,  the  size  of  the  tubercular  lesion.  For  tuberculosis 
in  any  given  case  may  be  slight  as  regards  the  size 
of  the  lesions,  and  yet  be  generalising ;  or  it  may  be 
advanced  and  yet  be  localised.  The  effect  on  the 
functions  of  the  body  does  not  depend  solely  on  the 
number  of  lesions,  but  on  the  extent  to  which  the 
lesions  have  advanced  so  as  to  destroy  the  organ 
aflected.  This  consideration  may  be  accepted  as  true, 
but  I  regard  it  as  subject  to  limitations  consequent  on 
the  slowly  progressive  character  of  tuberculosis. 

71  The  classification  of  tuberculous  cows  I  have  adopted 
will  probably  enable  the  results  of  the  experiments 
with  the  meat  to  be  estimated  more  correctly,  viz., 
that  of  dividing  the  cows  into  :  (1)  those  with  mild 
tuberculosis :  (2)  with  moderate  taberculosis .-  (3)  with 
advanced  and  generalised  tuberculosis.  Some  of  the  cows 
classed  under  (1)  and  (2)  are  cases  of  local  tuberculosis 
commencing  to  generalize;  these  are  specified  in  the 
following  list,  in  which  the  parts  chiefly  aifected  with 
the  disease  are  in  italics,  the  parts  less  affected  being 
in  ordinary  type  : — 

1.  Gases  of  mild  tuberculosis. — 8  cows.    Only  organs 
aflected  with  tubercle  are  mentioned  : — 
*Cow  No.  1  (Cattle  market).— ie/i^j/ei'M'o.  (lower 
i);  one  small   tuberculous  .nodule  in  left 
lung. 

Cow  'No.  2  (Cattle  market). — Diaphragmatic 
pleura  and  peritoneum. 

Cow  No.  3  (Cattle  market). — Bronchial  and 
posterior  mediastinal  glands. 

Cow  No.  4  (Cattle  market). — Both  pleurae: 
bronchial  and  posterior  mediastinal  glands : 
two  lumbar  glands. 

Cow  No.  5  (Cattle  market). — Both  pleurae:  a 
few  miliary  tubercles  in  lungs  ;  bronchial  and 
posterior  mediastinal  glands. 

Cow  No.  6  (Cattle  market). — -JBoth  pleurae : 
slight  tuberculosis  of  lungs  ;  also  of  medias- 
tinal and  bronchial,  and  of  one  or  two  pelvic 
glands. 

In  all  these  Cattle  market  carcases  the  lungs  were 
examined;  but  the  intestines,  mesenteric  glands,  liver, 
and  spleen  were  not.    All  the  carcases  (except  perhaps 

'  The  numbers  of  these  cows  are  the  same  throiislH>ut  the  Report. 

T  4 


24 


KOYAL  COMMISSION  ON  TUBERCULOSIS  : 


No.  4)  were  "well"  nourished  or  "  moderately  well " 
nourished,  and  would  have  passed  inspection.  In  both 
Nos.  4  and  6  tuberculosis  was  present  (although  in  an 
early  stage)  in  the  lumbar  glands  ;  it  was,  therefore, 
becoming  generalised. 

In  the  two  following  cases  a  complete  post-mortem 
was  made : — 

Cow  No.  7  (milch  cow,  Harrow*). — Lungs  :  two 
caseous  nodules.  Liver,  hronchi&l,  posterior  medias- 
tinal glands,  and  glands  in  lesser  omentum. 

Cow  No.  8  (milch  cow,  Harrow). — Intestines,  mesen- 
teric glands,  glands  in  lesser  omentum,  udder. 

Cow  No.  7  is  doubtfully  classed  as  mild  tuberculosis ; 
the  disease  was  becoming  generalised,  and  the  animal 
was  grea.tly  emaciated.  Cow  No.  8  was  distinctly  a 
mild  case  of  tuberculosis.  It  was  well-nourished,  and 
although  the  tuberculosis  was  well-marked  in  the 
udder,  this  gland  can  be  considered  as  somewhat  out- 
side the  points  of  view  from  which  we  are  now 
regarding  the  disease,  viz.,  in  its  relation  to  the  infective 
properties  of  the  meat. 

With  the  exception  of  two  cows  (Nos.  4  and  7),  all 
the  cases  of  mild  tuberculosis  were  observed  in  well- 
nourished  animals. 

2.  Cases  of  moderate  tuberculosis. — Eight  cows: — 

Cow  No.  10  (Cattle  market). — Lungs  :  bronchial, 
posterior  mediastinal,  pelvic  and  popliteal 
glands. 

Cow  No.  14  (Cattle  market). — Pleurae  (lower 
part)  :  lungs,  bronchial  and  posterior  medias- 
tinal glands. 

Both  these  animals  were  well-nourished.  Cow  No.  10 
showed  generalisation  of  tuberculoeis  from  the  thoracic 
organs  to  the  lymphatic  glands  of  the  abdomen  and  of 
the  hind  quarters. 

In  the  following  cases  a  complete  examination  was 
made : — 

Cow  No.  9  (Veterinary  College). — Limgs  :  Bronchial 
and  posterior  mediastinal  glands,  one  gland  below 
diaphragm,  lumbar  glands  :  muscle  of  rump. 

Cow  No.  11  (milch  cow,  Harrow). — Lungs :  one  bron- 
chial gland,  liver. 

Cow  No.  12  (milch  cow,  Harrow). — Lungs  .-  posterior 
mediastinal  glands  :  muscle  of  rump. 

Cow  No.  13  (milch  cow,  Harrow). — Lungs :  bronchial 
and  posterior  mediastinal  glands. 

Cow  No.  15  (milch  cow,  Harrow). — -Pleuraa ;  lungs, 
bronchial,  anterior  and  posterior  mediastinal  glands. 

Cow  No.  16  (milch  cow,  Harrow). — Lungs :  anterior 
and  posterior  mediastinal  and  bronchial  glands ; 
intestines. 

In  all  these  cases  the  carcase  was  wasted.  In  three 
the  disease  was  generalising ;  in  three  it  was  not. 

3.  Cases  of  advanced  and  generalised  tuberculosis. — 

Five  cows  : — • 

Cow  No.  19  (Veterinary  College). — Pleurce, 
pericardium,  peritoneum;  lungs;  udder; 
mediastinal  and  bronchial  glands. 

Cow  No.  20  (milch  cow,  Harrow). — Pleuraj, 
peritoneum ;  lungs ;  bronchial,  posterior  me- 
diastinal, sub-diaphragmatic,  mesenteric,  and 
lumbar  glands ;  intestines,  udder. 

Cow  No.  21  (milch  cow  from  Denmark). — 
PleurcB ;  lungs  ;  intestines,  bronchial,  medias- 
tinal, lumbar,  caical,  mesenteric,  and  iliac 
glands ;  udder,  uterus. 

Cow  No.  22  (milch  cow,  Harrow). — Pleurce,  peri- 
toneum;  lungs;  kidneys;  uterus;  anterior 
and  p)osterior  mediastinal,  bronchial,  and 
mesenteric  glands ;  intestines. 

Cow  No.  23  (milch  cow,  Harrow). — Pleurce,  ^Jeri- 
toneum ;  lungs ;  kidneys  ;  anterior  and  pos- 
terior mediastinal,  bronchial,  and  mesenteric 
glands. 

In  all  these  cases  the  carcase  was  much  wasted. 

berculous  72  Special  attention  was  paid  to  the  presence  of  tuber- 
ions  left  culosis  in  any  part  of  the  carcase  after  it  had  been 
e/"dress-  hung  and  "dressed"  by  the  butcher.  In  this  process 
' "  ijy  of  dressing  all  the  internal  organs  are  removed  with  the 
exception  of  the  kidneys,  embedded  in  their  fat.  The 


*  Th\t  is,  slaughtered  at  Hair  )w. 


kidneys  are  not  commonly  affected  with  tuberculosis- 
The  condition  of  the  kidneys  is  recorded  in  19  post, 
mortems  on  tuberculous  cows  ;  in  only  four  of  these 
were  they  affected,  and  all  four  cases  were  the  subject 
of  advanced  and  generalised  tuberculosis.  The  presence 
of  tuberculosis  in  the  kidneys  may  therefore  be  some 
criterion  of  the  degree  of  tuberculosis  which  has  been 
present  in  a  cow,  the  carcase  of  which  is  under  inspec- 
tion. Attention  was,  however,  more  specially  paid  to 
the  lymphatic  glands  of  the  lumbar  regions,  and  in  the 
popliteal  spaces.  The  lumbar  lymphatic  glands  are 
sometimes  removed  during  the  dressing  uf  the  carcase  ; 
the  cervical  glands  are  almost  invariably  absent  from 
the  dressed  carcase  ;  the  popliteal  glands  are  always 
present,  but  to  expose  them  an  incision  has  to  be  made 
into  the  muscles,  a  proceeding  which  would  damage  the 
carcase  for  sale.  The  results  of  the  examination  of  the 
lumbar  and  popliteal  lymphatic  glands  in  the  cows  are 
Feen  in  the  following  table : — 


73   TABLE  XIV. 


Popliteal  Glands. 

Lumbar  Glands. 

Mild  tuberculosis. 
8  cows  -       -  - 

In  7  normal 

1  not  examined  - 

In  6  normal. 
In  2  recent  tuber- 
culosis. 

Moderate  tuber- 

culosis. 
*  10  cows 

In  8  normal 

In    1  caseous  tu- 
bercle. 
1  not  examined  - 

In  8  normal. 

In  2  caseous  tuber- 
culosis. 

Generalised  tuber- 
culosis. 
5  cows 

In  3  normal 

2  not  examined  - 

In  1  normal. 

In  3  tuberculosis. 
1  not  examined. 

Summary 

19   cows  ;    in  1, 
tubercular  pop- 
liteal glands. 

22   cows  ;    in  7, 
tubercular  lum- 
bar glands. 

*  Note. — Including  two  cases  (of  milch  cows)  in  which  the  meat  wag 
not  used  for  experiment. 

Special  reference  must  be  made  to  the  cow  (No.  10), 
with  moderate  tuberculosis,  which  showed  tuberculosis 
of  the  popliteal  glands.  This  was  a  carcase  seen  at  the 
Cattle-market,  dressed,  and  ready  for  sale.  The  lungs 
were  the  seat  of  advanced  caseous  tuberculosis,  as  were 
the  posterior  mediastinal  and  bronchial  glands,  but 
there  was  also  advanced  disease  of  the  lumbar  and  of 
all  the  glands  in  the  pelvis,  an  unusual  occurrence, 
judging  from  the  other  cases  (23  in  number),  of  tuber- 
culosis  examined. 

74  As  to  the  general  condition  of  the  carcases  exa-  Eiaminati 
mined,  in  proportion  to  the  degree  of  tuberculosis  """" 
they  were  wasted,  the  fat  disappearing  and  when 
present  of  an  orange  colour  ;  the  carcase  being  wet, 
a  condition  due  to  the  sodden  character  of  the  con- 
nective tissue.  All  the  carcases  of  the  cows  with  gene- 
ralised tuberculosis  presented  these  characters,  and 
seven  out  of  eight  of  those  with  moderate  tubercu- 
losis, one  only  being  described  as  "moderately  well 
nourished  and  moderately  fat."  Of  the  eight  cases 
of  mild  .tuberculosis  five  were  moderately  well 
nourished,  and  one  of  these  presented  the  normal 
appearance  of  a  well -nourished  cow.  Except  in  two 
instances,  to  be  described  presently,  the  meat  showed 
no  great  distinction  from  the  normal.  In  many  cases 
it  was  dark  in  parts  and  pale  in  parts,  in  others  it 
was  somewhat  sodden,  while  in  some  (especially  in  the 
cases  of  mild  tuberculosis)  it  was  firm  and  of  good 
colour. 

75  During  the  process  of  cutting  up  and  mincing  the 
meat,  a  close  naked-eye  examination  was  made  for  the 
presence  of  tubercle  in  the  muscle.  In  only  one  case 
out  of  22  cows  was  this  found ;  it  is  described  separately. 
In  the  other  21  cows,  the  meat  showed  no  gross  lesion 
of  the  disease,  but  in  one  case  microscopic  tubercle  was 
found.  In  20  cases,  therefore,  the  meat  presented  no 
tuberculosis,  either  to  the  naked  eye  or  to  microscoioical 
examination.  An  average  of  about  10  microscopical 
sectioTJH  was  made  of  the  meat  from  each  cow,  cover- 
glaws  preparations  being  also  njade  of  the  juice.  The 
results  are  shown  in  the  following  table : — 
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TABLE  XV. 

76  MicBcscopicAL  Examination  or  the  Meat  and 
Meat-Juice. 


have  been  an  old  tubercular 
no  evidence  of  its  being"  so. 


lesion,  but   there  was 


Number  of  Cow. 

Port  ion  of 

carcase 
exa.miiied 
microscopi- 
cally. 

Number    of  Sec- 
tions cut. 

Result. 

No.  of  cover-glass 
preparations  of 
Juice. 

Result. 

Mild  tuberculosis. 

7  Cows. 

1 

Rump 

S 

Normal 

- 

2 

Rump 

6 

Normal  - 

— 

3 

Bump 

6 

Normal  - 

1 

Rump 

7 

Normal  - 

10 

No  T.  Bacilli. 

1 

Loin 

G 

Normal  - 

10 

No  T.  Bacilli. 

Breast 

H 

Normal  - 

10 

NoT.  Bacilli. 

5 

Rump 

8 

Normal  - 

6 

Rump 

9 

Normal  - 

4 

No  T.  Bacilli. 

8 

Rump 

12 

Normal 

— 

M 

'oderate  tubervulos 
9  Cows. 

Intercostals 

7 

Normal 

- 

— 

9- 

Rump 

12 

5  normal;  7  in- 
terstitial fibro- 
sis. 

— 

Rump 

13 

Caseous  nodules 
of  Tubercle. 

— 

10 

Rump 

9 

Normal 

9 

No  T.  Bacilli. 

11 

Rump 

7 

Normal  - 

12 

Rump 

9 

One  miliary  Tu- 

BEBCIiE. 

_ 

13 

Rump 

9 

Normal 

14 

Rump 

6 

Normal  ■ 

- 



15  -I 

Rump 

9 

Normal  - 

16 

Rump 

10 

Normal  - 

— 

r 

Rump 

9 

Normal 

1 

I. 

Intercostals 
beneath 
"grapes." 

10 

Normal  ■ 

— 



Generalised  tuberculo 

sis. 

 _  

5  Cows. 

r 

Rump 

7 

Normal 

1 

Rump 

38 

"Well   -  marked 
fibrosis ;  no  ca- 
seation. 

- 

Intercostals 

9 

Normal 

20 1 

Rump 
Breast 

9 
10 

Normal  - 
Normal  - 

10 
10 

No  T.  Bacilli. 
No  T.  Bacilli. 

21 

Breast 

9 

Normal 

10 

No  T.  Bacilli. 

22 

Rump 

9 

Normal 

23^ 

Rump 
Intercostals 

13 
11 

Normal  - 
Normal  - 

1 
1 

In  the  cases  of  mild  tuberculosis,  therefore,  no  tuber- 
cle Avas  found  in  the  meat,  either  by  naked  eye  or  by 
microscopical  examination  ;  in  those  of  moderate  tuber- 
culosis, tubercle  -\vas  found  in  the  meat  in  two  cases. 
The  rest  were  normal  to  naked  eye  and  microscopical 
examination.  In  one  case  (Cow  19)  with  advanced  and 
generalised  tuberculosis,  in  one  part  of  the  rump  over 
an  extent  of  6  inches  by  2  inches  there  were  a  large 
number  of  yellowish  fibrous  areas.  On  microscopical 
examination,  interstitial  fibrosis  of  the  muscle  was 
seen,  but  no  caseation  and  no  tubercle  bacilli.    It  lua.y 


77  The  two  cases  of  tuberculosis  in  meat  will  now  bo  Cases  of 
considered.    They  both  occurred  in  the  rump  ;  one  was  tuberculosis 
seen  "with  the  naked  eye ;  one  was  visible  only  under 
the  microscope. 

Case  1. — (Cow  JSTo.  9,  Moderate  Tuberculosis).  In  one 
part  of  the  rump  of  one  side,  on  cutting  up  the  muscle, 
there  was  an  area  2i£  inches  in  diameter,  surrounded  hj 
very  tough  connective  tissue,  and  pale  muscular  tissue. 
In  this  area  there  were  numerous  whitish  yellow 
(caseous)  nodules,  the  size  of  a  split  yc'A  to  a  pea. 
Microscopical  examiriation.  ■ —  The  nodules  on  micro- 
scopical examination  showed  the  structure  of  tubercle, 
viz.,  a  collection  of  small  cells,  which  aad  undergone 
caseation  for  the  most  part.  No  tubercle  bacilli  were 
found,  but  the  structure  of  the  nodales  and  the  pre- 
sence of  tubercle  in  the  animal  were  sufficient  to 
diagnose  the  lesion.  Around  the  area  of  caseous 
nodules  there  Avas  a  great  deal  of  conuecuve  tissue 
between  the  muscle  fibres  (interstitial  fibrosis),  while 
a  short  distance  outside  the  area  described  the  muscle 
fibres  were  quite  normal.  The  diagnosis  of  this  lesion 
was  therefore  an  old  focus  of  caseous  tubercle- 


78  (Jase2.  (Cow  No.  12,  Moderate  Tuberculosis).— This 
case  was  one  of  some  interest,  since,  to  the  naked  eye,  the 
meat  was  perfectly  normal,  but  on  microscopical  exa- 
mination, one  miliary  tubercle  was  found  l)etwe€n  the 
muscle  fibres.  This  tubercle,  as  is  seen  in  the  accom- 
panying figures  (Plate  I.),  is  a  collection  of  leucocytes 
around  two  vessels ;  no  caseation  has  as  yet  occurred. 
That  it  was  a  tubercle  is  shown  by  the  fact  that  a 
tubercle  bacillus  was  found  (see  Eig.  2). 

The  following  points  may  be  stated  by  way  of  a 
summary : — 

1.  Tubercle  in  muscle  is  rare  either  on  naked  eye  or 

on  microscopical  examination.  Tubercle  bacilli 
were  not  found  free  in  the  muscle  or  in  the 
juice  unless  a  tubercular  lesion  was  also 
present. 

2.  When  tubercle  is  present  in   the  muscle,  it  is 

always  localised.  'I'he  musculai'  tissue  apjDcars 
to  be  antagonistic  ti3  the  growth  of  the  tubercle 
bacillus  and  to  prevent  its  spread  to  neighbouring 
parts,  as  has  he.en  shown  by  other  observers. 

The  cases  in  which  tubercle  of  the  muscle  was  fomid 
occurred  in  cows  previously  injected  with  Koch's  tuber- 
culin ;  Cow  No.  9  sometime  previously  to  slaughtering. 
Cow  No.  12  only  two  days  before.  As  Koch's  tuberculin, 
when  injected  into  a  tuberculous  animal,  may  lead  to 
generalisation  of  the  disease,  it  is  not  accurate  to 
decide  that  the  case  of  Cow  No.  9  was  necessarily  an 
instance  of  natural  tubercle  of  the  muscle  in  the  cow, 
i.e.,  that  it  was  a  case  which  would  have  occurred  in 
the  ordinary  course  of  the  disease  in  the  cow. 


79  Eesults  of  the  Expeeiments  to  test  the  infectivity 
OF  Meat  by  Feeding  and  Inoculation. 


The  method  of  procedure  in  using  the  meat  for 
experiment  has  been  already  fully  described.  The 
results  of  the  experiments  can  be  best  set  forth  in 
three  tables  :  one  for  the  cases  of  mild  tuberculosis, 
(Table  XVI.)  the  second  for  those  of  moderate  tuljer- 
culosis,  (Table  XVII.)  and  the  last  for  those  of  the 
advanced  and  generalised  disease  (Table  XVIII. ).  In 
these,  all  the  animals  (guinea-pigs,  rabbits,  pigs)  used 
for  experiment  are  enumerated.  It  is  necessary  to 
explain  that  in  the  first  column  where  the  part  of  the 
cow  affected  by  tuberculosis  is  in  black  type,  the  disease 
was  advanced  in  that  region,  and  that  all  cases  ot 
tubercle  in  the  experimental  animals  are  also  in  black, 
type.  These  cases  of  tubercle  were  diagnosed,  not  only 
by  the  naked  eye,  ljut  hy  microscopical  examination. 
(For  the  full  details,  see  Part  VII.) 

The  headings  of  the  columns  in  the  tables  are  explana- 
tory of  the  data  given . 


Kxperi- 
ments  with 
the  meat. 


I  64140. 


u 
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80  TABLE  XYl. 

Showing  the  Result  of  the  Exi'ebimenxs  with  the  Me^t  of  Cows  the  subject  of  Milb  Tubekctjlosis. 


No.  of  Cow. 

Parts  affected 

wilili 
Tuberculosis. 


Inoculation  Expeeiments. 


No.  of 
Animals. 


X. 

Pleura. 


2. 

Pleura, 
peritoneum, 


3. 

Xiympliatic 
glands  of 
tliorax. 


4. 

Pleura, 
lymphatic 
glands  in 
tliorax, 
lumljar 
glands. 


2  guinea- 
piKS. 


2  gumea- 
piss. 

1  raVjtalt. 

2  guinea- 

pifis. 
1  rabbit. 


Meat 
or  Juice. 


Meat. 


Result. 


Nil. 


Peeding  Expebimbnis. 


Portion  of 
Carcase  used. 


1  gumea- 
piS- 


2  fiuniea- 
pigs. 


5. 

Pleura, 
lymphatic 
g-lands  in 

thorax. 


6. 

Pleura, 
lymphatic 
glands  in 
thorax, 
lumhar 
glands. 


1  guinea- 
pig- 


7. 

liver, 
lymphatic 
glands  in 
thorax, 
lungs. 


8. 

Intestines, 

mesenteric 
glands, 
tiddsr. 


1  guuica 
pig- 


1  guuiea' 

pig. 
1  rabbit. 


Meat. 

Juice, 
C  oc. 
Meat. 

Juice, 
10  cc. 


Bump. 

Intercostals 

and 
diaphragm. 


No.  of 

Animals 
used  in 

each 
Experi- 
ment. 


pigs. 
1  rabbit. 


Amount 
o£  Meat 
eaten,  in 
Grammes. 


Nil. 
Nil. 
Nil. 
Nil. 


Meat. 


Meat. 


Meat. 


Nil. 


Nil. 


Rump. 


Nil. 


Juice, 
0"6  cc. 


Juice, 
0-6  cc. 
Juice, 
2  cc. 


1  gnmea- 
pig. 


2  guinea- 
pigs. 

1  guinea- 
pig- 


Meat. 


Bump  and 
loin. 


Bump. 
Breast 
Xioin. 


1  rabbit. 

4  guinea- 
pigs. 

2  guinea- 
pigs. 

4  guinea- 
pigs. 
1  rabbit. 


4  guinea- 
pigs. 


Bump  and 
loin. 


Nil. 


Nil. 


Tuber- 
culosis. 


Nil. 


Bump. 


Bump 


■Juice, 
2  cc. 
Meat. 


Nil. 
Nil. 


4  guinea- 
pigs. 

2  guinea- 
pigs. 

4  guinea- 
pigs, 


4  guinea- 
pigs. 


4  guinea- 
pigs. 
1  pig. 

4  iruinea- 
pigs. 


Bump. 


General  result,'  19 
S  C9WS.       1  animals 
I  inocu- 
lated. 


Bun  p. 


4  guinea- 
pigs. 

4  guinea- 
pigs. 


4  guinea- 
pigs. 

4  guinea- 
pigs. 


Besult  -with  the 
Animals  that  lived  long 
enough  for  Tuberculosis 
to  develop,  i.e.,  over 
28  Days  from  first 
Feeding. 


No  of 
Animals. 


Trimmed 
or 

untrimmed 
nxeat. 


Result . 


1,000 
500 


Nil. 
Nil. 


Untrimmed. 


475 

580 

250  cc. 
juice. 

600 

500 


650 


Nil. 
Nil. 
Nil. 
Nil. 
Nil. 


Nil. 


1,000 
200 
SCO 


950 


1,400 
5,700 
1,385 


800 
SOD 


800 
800 


Nil. 
Nil. 
Nil. 


Nil 


Nil. 
Nil. 
Nil. 


Nil. 
Nil. 


Nil. 
Nil. 


42 
animals 
fed. 


Vone  de 
veloped 
tuber- 
culosis 


Trimmed. 
Untrimmed. 


Trimmed. 


Trimmed. 


Trimmed. 


Trimmed. 
Untrimmed. 


Untrimmed. 


Untrimmed. 


24 
trimmed, 
18 

untrimmed. 


81  A  That  is  (Table  XIX.),  in  experimenting  with  the 
meat  from  21  cows  in  varying  stages  of  tuberculosis,  ot 
48  animals  inoculated  with  the  meat  or  meat-juice,  10 
developed  tuberculosis;  of  102  a,nimals  (gmnea-pigs, 
rabbits,  pigs)  fed  with  the  meat,  six  developed  tubercu- 
losis These  positive  results  were  obtained  Irom  the 
meat  of  eight  of  the  cows,  vi/..,  of  one  cow  with  mild 
tuberculosis,  of  three  with  moderate,  and  oi  iour  witn 
advanced  and  generalised  tuberculosis. 

B  If  the  cases  of  advanced  and  generalised  tibet- 
culosis  are  excluded  from  consideration,  it  is  seen  that 


in  experiments  with  the  meat  of  16  cows,  the  subjects 
of  a  mild  or  a  moderate  degree  of  tuberculosis,  the 
following  results  were  obtained  :  Of  35  animals  inocu- 
lated with  the  meat  or  meat-juice,  five  developed 
tuberculosis,  and  of  81  animals  fed  with  the  meat,  not 
one  showed  any  signs  of  the  disease. 

C.  With  the  meat  or  meat-juice  of  four  cows  the 
subject  of  generalised  tuberculosis,  13  animals  were 
inoculated,  five  developing  tuberculosis  ;  with  the  meat 
of  four  cows  21  animals  were  fed,  six  developing 
tuberculosis. 
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82  It  is  quite  clear  that  although  the  meat  of  cows,  the 
subject  of  a  mild  tuberculosis  or  of  a  moderate  degree 
of  the  disease,  when  given  to  aTiimals  (guinea-pigs, 
rabbits,  and  jjigs)  with  their  food,  does  not  give  tuber- 
culosis, yet  the  meat  as  removed  from  the  carcase 
does  contain,  in  some  instances,  a  certain  amount  of 
tuberculous  material,  from  the  fact  that  the  meat  or 
meat-iuice  of  five  of  the  cows  produced  tuberculosis  by 
inoculation.  The  infective  material,  therefore,  although 


it  may  be  in  sufficient  amount  to  produce  tubercle  by 
inoculation  in  a  few  of  the  experimental  animals,  is 
not  sufficient  to  produce  the  disease  by  feeding.  This 
difference  between  the  results  of  experiments  by  iu' 
oculation  and  by  feeding  may  be  shown  in  the  following 
table  (Table  XX.,  p.  29),  in  which  the  positive  results  of 
inoculation  experiments  can  be  contrasted  with  the 
negative  results  of  feeding  with  the  meat  from  the 
same  carcase. 


TABLE  XVII. 

83  Showing  the  Eesult  of  Expebiments  with  the  Meat  of  Cows  the  subject  of  Modeeate  Tubseculosis, 


No.  of  Cow. 

Parts  affected 

with 
Tuberculosis. 

iNOCULATIOIf  EXPEEIMBNTS. 

Portion  of 
Carcase  used. 

Feeding  Expekiments. 

Trimmed 

or 

untrimmed 
Bleat. 

No.  of 
Animals 
used  ill 

each 
Experi- 

ment. 

Amount  of  Meat  eaten, 
in  grammes. 

Result  with  the 
Animals  that  survived 

long  enough  for 
Tuberculosis  to  develop, 
i.e.,  28  I)a.vs  from  first 
Eeeding. 

No.  of 
Animals. 

Meat 

or 
Juice. 

Eesult. 

No.  of 
Animals. 

Kesult. 

9. 

Iiungrs,  lympliatic 
g-lands  in  thorax, 
lumliar  grlands. 

1  guinea- 
pig- 

Meat. 

Tuher- 
culosis. 

Kump. 

Rump  with 
visible 
tubercle. 

Intercostals 

and 
diaphragm. 

4  guinea- 
pigs. 

2  guinea- 
pigs. 

2  guinea- 
pigs. 

724 
450 

230 

1 

4 

2 

2 

Nil. 

iMl. 

Nil. 

Trimmedi 

lO. 

Xiungs,  lymphatic 
glands  in  thorax, 
lumbar,  pelvic, 
popliteal  glands. 

1  guinea- 
pig- 

Juice, 
2  CO. 

Nil. 

Rump. 
Rump. 

4  guinea- 
pigs. 

1  guinea- 
pig- 

1,400 

62  cc 
juice. 

900 
570 

1 
1 

Nil. 
Nil. 

Trimmed. 
Untrimmed. 

11. 

Iiungs,  lymphatic 
glands  in  thorax. 

2  guinea, 
pigs. 

Meat. 

Meat. 

Juice, 
2  CO. 

Nil. 

Rump. 

4  guinea- 
pigs. 
1  rabbit. 

4 
1 

Nil. 

iMl. 

Untrimmed. 

12. 

Xiungs,  lymphatic 
glands  in  thorax. 

1  guinea- 
pig. 

1  gumea- 
pig. 

Nil. 
Nil. 

Rump, 

1  rabbit. 

4  guinea- 
pigs. 
1  pig. 

960 
1,1G0 
6,110 

1 
3 
1 

Nil. 
Nil. 

Nil. 

Untrimmed, 

13. 

Iiungs,  lymphatic 
glands  in  thorax. 

1  rabbit. 
1  rabbit. 

Meat. 

Juice, 
2  CO. 

Tuher- 
culosis. 
Tuber- 
culosis. 

Rump. 

4  guinea- 
pigs. 

600 

8 

Nil. 

Untrimmed, 

14. 

Pleura,  lungs, 
lymphatic  glands 
in  thorax. 

1  guinea- 
pig- 

Meat. 

Nil. 

Rump  and 
loin. 

4  guinea- 
pigs.' 

950 

4 

Nil. 

Trimmed, 

15. 

Pleura,  lungs, 
lymphatic  glands 
in  thorax. 

1  guinea- 
pig- 

1  guinea- 
pig- 

1  guinea- 
pig- 

Meat. 
Juice, 

1  CC. 

Meat. 

Nil. 

Tuber- 
culosis. 

Nil. 

Rump. 
Rump. 

4  guinea- 
pigs. 
1  pig. 

4  guinea- 
I'igs. 

700 
3,720 
500 

'2 
1 
2 

Nil. 
Nil. 
Nil. 

Trimmed. 
Untrimmed. 

16. 

Iiungs,  intestines 
mesenteric,  and 
glands  in  thorax. 

1  guinea- 

pig- 
1  rabbit. 

1  guinea- 

pig- 
1  rabbit. 

Juice, 
2  cc. 

Juice, 

8'5  cc. 

Juice, 
2  cc. 

Juice, 
"iO  cc. 

Nil. 
Nil. 
Nil. 
Nil. 

Rump. 
Rump. 

4  guinea- 
pigs. 

4  guinea- 
pigs. 

1,400 
1,400 

4 
4 

Nil. 
Nil. 

Trimmed. 
Untrimmed. 

General  result, 
a  cows. 

16 

animals 
inocu- 
lated. 

8  With 
meat, 
8  with 
meat- 
juice. 

4:  de- 
veloped 
tuber- 
culosis ; 
2  trimmed, 
2  un- 
trimmed. 

39 
animals 
fed. 

BTone  de- 
veloped 
tuber- 
culosis. 

20 
trimmed, 
19 

untrimmed. 

28 
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TABLE  XVin. 

84  Showing  the  Result  of  Experiments  with  the  Meat  of  Cows  the  subject  of  Advanced  and  G-bnebamsed 

Ttjbeeculosis. 


No.  of  Cow. 

Parts  affected 

with 
Tuberculosis. 

Inocuu 

No.  of 
Animals. 

LTION  EXJ 

Meat 
or  Juice. 

'BRIMENTS. 

Besult. 

Portion  of 
Carcase  used. 

1 

No.  of 

Animals 

used  in 
each 

Experi- 
ment. 

Feeding 
c 

If 
BP 

0 

B 

EXPBRIMB 

Result 
Animals  1 
long  6 
Tuberculo 
i.e.,  28  D 
first 

No.  of 

Animals. 

NTS. 

With  the 
hat  survived 
nough  for 
sis  to  develop ; 
lys  from  the 
deeding. 

Result. 

Trimmed 
or 

untrimmed 
Meat. 

^9. 

Pleura,  lun&s, 
udder, 
lympliatic 
g^lands  in 
tliorax. 

.  * 

 • 

Rump. 

Xntercostals 

and 
diaphragm. 

4  guinea- 
pigs. 

2  guinea- 
pigs. 

230 
400 

1 

2 

Nil. 
Nil. 

Trimmed, 

20. 

Pleura, 
peritoneum, 
lungs,  intes- 
tines, thoracic, 

and  lumbar 
glands,  udder. 

1  guinea- 
pig- 

Meat. 

Nil. 

Rump. 

Intercostals 
and 

diaphragm. 

Rump  and 
intercostals. 

■ii  guinea- 
pigs. 

4  guinea- 
pigs. 

2  pigs. 

908 
908 

2,381 

2 
1 

2 

1  tuber, 
culosis. 

1  tuber- 
culosis. 

2  tuber- 
culosis. 

Untrimmed. 

21. 

Pleura,  lungs, 

intestines, 
thoracic  and 
lumbar  glands, 
udder. 

1  guinea- 
pig- 

Meat. 

Nil. 

Breast. 

Xioln. 

Rump  and 
Intercostals. 

i  guinea- 
pigs. 

i  guinea- 
pigs. 
2  pigs. 

674 
474 

8,100 

2 
2 
2 

1  tuber- 
culosis. 

Nil. 

1  tuber- 
culosis. 

Untrimmed. 

22. 

Pleura, 

peritoneuin,  lungs, 

intestines, 
thoracic  glands, 
kidneys,  uterus, 
lumbar  glands. 

2  guinea- 
pigs. 

2  guinea- 
pigs. 

2  guinea- 
pigs. 

1  guinea- 
pig- 

Meat. 

Juice, 
1  ce.  and 
2  cc. 
Meat. 

Juice, 
2  oc. 

Nil. 

2  tuber, 
culosis. 

Nil. 

Nil. 

Rump. 
Rump. 

4  guinea- 
pigs. 
Ipig- 

4  guinea- 
pigs. 

400 
3,000 

350 

3 
1 

3 

Nil. 
Nil. 

Nil. 

Trimmed. 
Untrimmed. 

23. 
Pleura, 
peritoneum, 
lungs,  intes- 
tines, thoracic 

glands, 
kidneys,  axillary 
glands. 

2  guinea- 
pigs. 

2  guinea- 
pigs. 

Meat. 
Meat. 

1  tuber- 
culosis. 

2  tuber- 
culosis. 

Rump. 
Rump. 

— t 
-t 

— t 
-t 

— t 
— t 

— t 
-t 

Trimmed. 
Untrimmed. 

General  result, 
5  cows. 

13 

animals 
inocu- 
lated. 

10 

with 
meat, 
3  with 
meat- 
jiiice. 

5  de- 
veloped 
tubercu- 
losis, 
2  trimmed, 
3  un- 
trimmed. 

21 
animals 
fed. 

6  de- 
veloped 
tuber- 
culosis, all 
uutrimmed. 

7  trimmed, 
14 

untrimmed. 

The  results  given  in  the  preceding  tables  may  be  summarised  as  follows  : — 

TABLE  XIX. 


85  Stjmmaey  or  the  Results  of  Experiments  with  Meat. 


Number  of  Cows  and 
Degree  of 
Tuberculosis. 

Number  of  Animals 
Inoculated,  with 

Number  of  Animals  that 
developed  Tuberculosis 
■with 

Number  of  Animals 
fed  with 

Number  of  Animals  that 
developed  Tuberculosis 
with 

Trimmed 
Meat. 

Untrimmed 
Meat. 

Trimmed 
Meat. 

Untrimmed 
Meat. 

Trimmed 
Meat. 

Untrimmed 
Meat. 

Trijnmed 
Meat. 

Untrimmed 
Meat. 

Mild  Tuberculosis. 
Eight  cows 

8 

11 

None. 

1  Tub. 

24 

18 

None. 

None. 

Moderate  Tuberculosis. 
Biglit  cows 

6 

10 

2  Tub. 

2  Tub. 

20 

19 

None. 

None. 

Generalised  Tuber- 
culosis. 
Five  cows 

n 

3  Tub. 

2  Tub. 

n 

None. 

6  Tub. 

Total,  21  cows  - 

20 

28 
J 

5 

V  

5 

51 

,51 

 1 

None. 

1 

6  Tub. 

animals  inoculated. 

 y  

10 

developed  tuberculosis. 

Y 

102 
animals  fed. 

6 

developed  tuberculosis. 

•  The  meat  of  this  cow  was  not  used  for  inoculation. 

t  The  meat  was  used  for  feeding  pigs,  but  the  experiments  were  not  included  in  this  Table  for  the  reasons  given  in  Part  I.,  p.  12.  (For  the 
xperiments,  .5e«Part  VII.,  Cow  23).  ,     ,  ,      n,  1  ,   vtriTT  ^ 

J  These  results  wer3  dht.njned  fy.--m  four  only  of  the  cows  {sec  lable  XVIII.). 
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TABLE  XX. 

86  Showing  the  Oases  in  which  Inocplation  with  Meat 
ffave  Positive,  and  Fbedinc}  Negative,  Results. 


Inoculation  Experiments. 

Peeding  Experiments. 

Nmnber 
of 
Cow. 

Number 

of 

Animals. 

Number  of 
Animals  that 

developed 
Tuberculosis. 

Number  of 
Animals 
fed. 

I 

Number  of 
Animals  that 

developed 
Tuberculosis. 

9. 

1 

1  Tub. 

8 

None. 

fi. 

3 

1  Tub. 

0 

None. 

15. 

3 

1  Tub. 

5 

None. 

23. 

7 

2  Tub. 

7 

None. 

IS. 

2 

3  Tub. 

2 

None. 

With  the  results  shown  in  this  table  may  be  com- 
pared those  in  which  the  inoculation  experiments  were 
negative  and  the  feeding  positive  ;  these  occurred  only 
with  the  meat  of  cows  with  advanced  and  generalised 
tuberculosis. 


TABLE  XXI. 


87  Showing  the  Cases  where  Inocuiation  with  Meat 
gave  Negative,  and  Feeding  Positive,  Results. 


Number 
of 
Cow. 

Inoculation  Experiments. 

Feeding  Experiments. 

Number  of 
Animals. 

Number  of 
Animals  that 

developed 
Tuberculosis. 

Number  of 
Animals 
fed. 

Number  ot 
Animals  that 

developed 
Tuberculosis. 

20. 

1 

None. 

5 

■i  Tub. 

21. 

1 

None. 

6 

2  Tub. 

Attention  may  be  drawn  to  the  irregularity  of  these 
results.  In  a  series  of  experiments  (inoculation  and 
feeding)  with  the  meat,  the  tuberculous  material 
present  may  be  sufficient  to  give  the  disease  by  inocu- 
lation, but  not  by  feeding,  as  in  the  case  of  meat  from 
cows  the  subject  of  mild  or  moderate  tuberculosis,  but 
even  in  the  case  where  the  tuberculous  material  is  in 
sufficient  quantity  to  give  the  disease  by  feeding  (as  in 
the  case  of  advanced  or  generalized  tuliercle  in  cows), 
a  negative  result  may  be  obtained  by  inoculation. 

The  more  closely  the  results  are  considered,  the 
more  does  the  irregularity  of  the  infectivity  of  the 
meat  appear.  To  make  the  matter  clear,  the  subject 
will  be  considered  under  the  headings  of  :  (1)  irregular 
character  of  the  positive  results  from  feeding ;  (2) 
irregular  character  of  the  positive  results  from 
inoculation. 

88  (1.) — Irregula/r  character  of  the  positive  results  from 

feeding  with  meat. 

On  examining  Table  XVIII.,  on  p.  28,  it  is  seen  that 
all  the  animals  fed  with  the  meat  of  cow  No.  20  did  not 
develop  tuberculosis ;  four  out  of  five  showed  the 
disease,  and  the  animal  that  was  not  tuberculous  was 
a  guinea-pig,  an  animal  very  susceptible  to  acquiring 
the  disease,  whether  by  feeding  or  by  inoculation. 
This  anomaly  is  most  marked  in  the  experiments  with 
the  meat  of  cow  No.  21,  for  of  the  guinea-pigs  only  one 
out  of  four  developed  tuberculosis,  and  of  the  pigs  one 
out  of  two.  These  two  pigs  were  in  the  same  sty  and  fed 
out  of  the  same  trough,  the  feeding  lasted  three  days, 
no  other  food  being  given ;  they  were  of  the  same  litter, 
equal  in  size,  and  eat  their  food,  as  far  as  could  be 
ascertained,  equally.  Yet  one  developed  tuberculosis, 
the  other  not.  The  meat  of  cow  No.  21  was  not  so  in- 
fective as  that  of  cow  No.  20,  and  the  fact  that  only 
one  of  the  pigs  fed  with  its  meat  developed  tubercu- 
losis may  be  explained  by  the  consideration  that  this 
pig  eat  most  of  the  parts  of  the  meat  containing 
tuberculous  material,  and  that  the  other  pig  did  not 
eat  sufficient  of  the  infective  material  to  produce 
tuberculosis. 

89  (2.) — Irregular  character  of  the  positive  results  from 
inoculation  exferiments  with  meat  or  meat  juice. 

In  the  case  of  some  of  the  cows  the  meat  of  which 
was  found  infective,  several  animals  were  inoculated, 
some  developed  tuberculosis,  some  not.  This  state- 
ment applies  to  the  experiments  both  with  the  meat 
juice  and  the  meat  itself.    Thus,  aa  will  be  seen  from 


the  following  table  (XXII.)  in  some  cases  not  only 
was  the  meat  juice  infective  while  the  meat  from  the 
same  cow  was  innocuous,  but  that  with  one  and  the  same 
specimen  of  juice,  one  animal  developed  tuberculosis, 
another  not  (Oow  No.  6).    This  is  a  significant  fact. 


TABLE  XXII. 

90  Showing  the  Ibregulabity  of  the  Results  from 
Inoculation  with  Meat  or  Meat  Juice. 


No.  of 
Cow. 

No.  of 
Animals 
inocu- 
lated. 

Meat 
or  Meat 
Juice. 

Result. 

Trimmed  or 
un-trimmed 

Meat 
(T.  orun-T.). 

Proportion  of 

Animals 
that  developed 
Tuberculosig. 

6. 

1 

Juice 

Nil 

T. 

3Iild  Tuber- 

•1 out  of  3. 

culosis, 

2 

Juice 

1  Tub.,  1  Nil 

un-T. 

15. 

1 

Juice 

Tub. 

T. 

Moderate 

Tubercu- 

1 

Meat 

Nil 

T. 

■1  out  of  3. 

losis. 

1 

Meat 

Nil 

un-T. 

22. 

2 

Meat 

Nil 

T. 

Generalised 

Tuberculo- 

2 

Juice 

3  Tub. 

T. 

sis. 

■2  out  of  7. 

2 

Meat 

Nil 

un-T. 

1 

Juice 

Nil 

un-T. 

23. 

2 

Meat 

1  Tub.,  1  Nil 

T. 

■3  out  of  4. 

2 

Meat 

2  Tub. 

un-T. 

91  Another  feature  of  the  inoculation  experiments  with 
the  meat  or  meat  juice  brings  out  the  irregular  nature 
of  the  infection  more  clearly.  Of  the  48  animals  inocu- 
lated with  the  meat  or  meat  juice  of  20  cows,  10  developed 
tuberculosis,  the  material  used  for  inoculation  being 
derived  from  six  of  the  cows.  Two  of  the  animals  were 
inoculated  only  on  one  side  beneath  the  skin,  the 
remainder  were  inoculated  on  both  sides.  Of  these 
latter,  two  animals  developed  tuberculosis  on  both  fides, 
i.e.,  the  inoculation  being  made  under  the  skin  in  the 
groin,  the  inguinal  glands  and  lumbar  glands  of  both 
sides  became  tuberculous,  a  general  infection  of  the 
body  ensuing.  The  course  of  tubercle  from  inocula- 
tion in  the  rabbit  or  guinea-pig  has  Ijeen  already 
fully  dealt  with  (Part  I.,  p.  13).  It  is  sufficient  here 
to  repeat  that  if  tuberculous  material  is  introduced 
under  the  skin  of  the  rabbit  or  guinea-pig  in  each 
groin,  the  iuguinal  and  lumbar  glands  on  both  sides 
become  tuberculous.  If  the  material  to  be  tested  is 
inoculated  on  both  sides  and  the  inguinal  glands  and 
lumbar  glands  of  only  one  side  become  tuberculous, 
the  material  introduced  on  the  other  side  must  be 
considered  as  not  infective.  Now,  in  the  perform- 
ance of  the  inoculation  experiments  with  meat  the 
sterile  jar  containing  it  was  opened  and  a  small 
portion  of  the  meat  chosen  at  random  was  inoculated 
on  both  sides.  With  juice,  the  liquid  that  collected  at 
the  bottom  of  the  jar  in  which  the  minced  meat  was 
kept  was  poured  into  a  sterile  vessel  and  used  for 
inoculation  in  each  groin.  If  the  infective  material 
were  evenly  distributed  throughout  the  juice  it  would 
produce  tuberculosis  in  both  inguinal  glands  ;  but  it  is 
a  remarkable  fact  that  in  two  cases  it  did  not  do  so. 
Similarly,  if  the  infective  material  were  uniformly 
distributed  throughout  the  substance  of  the  meat, 
tuberculosis  would  have  developed  on  both  sides,  and 
not  on  one  alone.  These  cases  are  set  forth  in  the 
following  list ;  in  all,  pieces  of  the  rump,  or  the  juice 
from  the  rump,  were  used  for  inoculation. 

92  Evidence  of  Iebegulaeity  of  Infection  from 
Inoculation  by  Meat. 

Cows  with  Mild  Tuberculosis. 

Cow  No.  6.— 

One  rabbit  inoculated  with  meat  juice,  1  cc.  each 
groin  :  killed  in  120  days. 

F.M.  exam. — Right  inguinal  region  :  normal. 

Left  inguinal  region :  a  chain  of 
caseous  glands  containing  nu- 
merous T.  bacilli.  No  tubercle 
elsewhere. 

Gows  with  Moderate  Tuberculosis. 
Cow  No.  9. — 

One  guinea-pig  inoculated  in  each  groin  with  meat : 
died  in  62  days. 

U  3 
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ctive 
lence  of 
meat. 


P.M.  exam.—BiqU  inguinal  region  .-  normal. 

Left  inguinal  region:  a  scar  i-incli 
diameter  inBide  nipple  surrounded 
by  flljrous  tissue  and  containing 
T.  bacilli.  Small  sub -peritoneal 
abscess  opposite  the  spleen  con- 
taining T.  bacilli.  No  tubercle 
elsevvliere. 

Cow  No.  13.— 

(«.)  One  rabbit  inoculated  with  meat  each  groin: 
killed  in  85  days.  . 
F.M.  exam.— Left     inguinal     regton  :  slight 
haemorrhage,  no  tuljercle. 
Bight  inguinal  region :  an  abscess 
with  caseous  contents ;  caseating 
inguinal,    lumbar,   and  coeliac 
glands;     the    lesions  showing 
numerous  tubercle  bacilli.  No 
tubercle  in    any   of  the  other 
glands  or  organs  of  the  body. 
(;8.)  One  rabbit  inoculated  with  meat  juice,  2  cc.  each 
grom :  killed  in  66  days. 
P.Jf.  emm. — Left  inguinal  region  :  normal. 

Big'ht  inguinal  region:  a  caseous 
mass  in  the  thigh  muscles;  on 
microscopical  examination  show- 
ing the  structure  of  tnlaerculous 
nodules  with  numerous  tul^ercle 
bacilli. 

Oows  with  Advanced,  and  Generalised  Tioberculosis . 

Cow  No.  22,.—  ^    .  ,  .-, 

(a.)  One  guinea-pig  inoculated  with  meat  both  sides  : 
killed  in  56  days. 
P.M.exam.— Left  side:  noTmal.  _ 

Bight  side:  caseous  mgumal  and 
lumbar  glands,  containing  nu- 
merous tul^ercle  liacilli.  Tuber- 
culosis of  liver  and  spleen ;  none 
elsewhere. 

(B.)  One  guinea-pig  inoculated  with  meat  both  sides  : 
killed  in  56  days. 
P.Jf,  eTOm. — Bight  side :  normal. 

Left  side:  caseous  inguinal  and 
lumbar  glands,  containing  nu- 
merous  tubercle  bacilli.  Tuber- 
culosis of  the  spleen,  but  of  no 
other  organs  or  glands. 
The  results  show  very  clearly  the  irregular  develop- 
ent  of  tulaerculosis  from  meat  inoculation. 

93  A  question  must  now  l)e  considered  which  bears 
directly  on  the  results  of  the  experiments  recorded 
above  this  is  the  infective  virulence  of  the  meat, 
whether  given  as  food  or  used  for  inoculation.  In 
other  words,  the  question  is  really  one  of  the  degree  of 
tuberculosis  produced  in  the  experimental  animals  by 
feedin<^  and  inoculating  with  meat.  The  degree  of 
tuberculosis  produced  in  an  experimental  animal 
depends  on  three  conditions  :— 

1.  The  state  of  activity  of  the  infective  agent,  the 
bacillus  tuberculosis.  ^  .  ^    -,  j 

•2.  The  quantity  of  the  infective  agent  introduced 
into  the  animal.  •     -,  ^  xi. 

3.  The  degree  of  sasceptibility  of  the  animal  to  the 
disease. 


94  The  third  condition  may  be  dismissed  with  a  few 
words  ;  the  animals  used  for  experim^ent  were  suscep- 
tible to  the  disease,  guinea-pigs  and  rabbits  being  highly 
so  pi-s,  perhaps,  to  a  less  extent.    With  regard  to  tne 
second  point,  the  greater  the  amount  of  infective  mate- 
rial  given  to  the  animal,  the  greater  the  extent  of  the 
tuberculosis  subsequently  developing,        not  only  are 
the  tuljerculous  lesions  well-marked,  but  the  disease 
spreads  more  rapidly  to  the  glands  and  organs  of  the 
bodv     A  very  small  dose  might,  therefore  possibly 
produce  a  purely  local  disease,  without  general  affection 
of  the  organs  of  the  body.    This_  consideration  must 
howev"r,be  taken  with  the  question  ol  the  activity  of 
the  infective    agent,  because   if  .  the    activity  were 
diminished  the  tuberculosis  resulting  from  inoculation 
or  feedino'  l^v  any  constant  amount  would  be  less  than 
if  the  activity  were  great ;  and  vice  versd^    As  regards 
cultivations  of  the  tubercle  bacillus  m  the  laboratory, 
it  is  known  that  they  become  less  virulent  after  a 
time,  but  in  tuberculosis  as  it  occurs  in  animals  and 
men  it  is  difBcult  to  gauge  the  state  of  virulence,  of 
the  bacillus.    The  virulence   of  a  tuberculous  lesion 
may  be  estimated  to  some  extent  by  the  number  of 
bacilli  present  in  it,  and  material  taken  from  any,  even 
8  chrome,  caseous  tuberculous  lesion  m  a  cow  will 


give  well-marked,  tuberculosis  to  guinea-pigs  by  feeding 
or  inoculation  {see  experiments  in  feeding  with 
"  grapes,"  Part  IX.).  It  does  not  appear,  therefore, 
that  the  question  of  activity  of  the  infective  ^agent 
is  of  much  moment  in  these  experiments  with  the 
meat ;  it  appears  more  probably  a  mere  question  of 
dosage,  i.e.,  of  the  amount  of  tuberculous  material 
present  with  the  meat. 

95  The  degree  of  tuberculosis  produced  by  the  inocula- 
tion of  rodents  with  virulent  tuberculous  material  has 
already  been  discussed  in  Part  1.  of  this  report.  SuflBce 
it  here  to  repeat  that  in  about  two  months  from  inocu- 
lation all  the  internal  lymphatic  glands  and  organs 
of  the  body  laecome  affected  with  tuberculosis.  The 
degree  of  tuberculosis  present  in  an  animal,  at  this 
period  or  beyond  is  therefore  some  test  of  the  virulence 
of  the  material  inoculated. 

96  In  the  experiments  -^vith  the  meat,  it  is  quite  evident 
that  the  material  was  not  in  most  instances  of  a  highly 
infective  nature.  Since  although  in  cases  of  mild 
and  moderate  tuberculosis  positive  results  were  in  some 
cases  obtained  from  inoculation  with  the  meat,  feeding 
experiments  with  meat  from  these  cases  were  uniformly 
negative. 

97  There  were,  as  stated  above,  10  inoculations  with 
meat  or  meat  juice  which  produced  tuberculosis;  of 
these  one  will  be  excluded  from  the  present  considera- 
tion, as  it  lived  only  16  days.  The  remaining  nine 
animals  lived  56  days  or  longer,  up  to  120  days.  Of 
these,  three  showed  local  tuberculosis  following  inocu- 
lation. 

(1.)  One  rabbit  (cow  No.  6,  mild  tuberculosis),  inocu- 
lated with  1  cc.  of  meat  juice  in  each  groin, 
was  killed  in  120  days;  and  tuberculosis  of 
the  inguinal  glp^nds  on  one  side  only  was 
found ;  tubercle  bacilli  being  present.  None 
of  the  internal  organs  were  affected. 
(2.)  One  guinea-pig  (cow  No.  9,  moderate  tubercu- 
losis), inoculated  with  meat  in  each  groin, 
died  in  62  days ;  a  small  tubercular  scar  was 
found  in  one  groin  and  a  small  tubercular 
sub-peritoneal  abscess,  both  lesions  showing 
tubercle  bacilli.    None  of  the  internal  glands 
or  organs  were  affected. 
(3.)  A  rabbit  (cow  No.  13,  moderate  tuberculosis),  in- 
oculated  with  2  cc.  of  meat  juice  in  each  groin, 
died  in  66  days  ;  a  small  tubercular  caseous 
mass  containing  numerous  tubercle  bacilli  was 
found  in  the  right  thigh.  None  of  the  internal 
organs  or  glands  being  affected. 
These  three   cases   are   very   clear  examples  that 
localised  tuberculosis  may  be  produced  by  meat  or 
meat  juice  inoculation.    All  the  other  cases  were  not, 
however,  of  this  description  ;  to  a  less  extent,  however, 
they  show  that  tuberculosis  was  slow  in  progress  after 
inoculation  with  the  meat. 

98  A.  Thus,  in  two  animals  the  tuberculosis  had  spread 

in  56  days  only  to  the  glands  and  organs  of  the 
abdomen : — 

o.  One  guinea-pig  (cow  No.  23,  generalised  tuber- 
culosis), inoculated  with  meat  in  each  groin, 
was  killed  in  56  days,  and  tuberculosis  of 
the  right  inguinal  and  lumbar  glands,  of 
the  creliac  glands  and  of  the  liver  and 
spleen,  was  found,  iDut  of  no  other  organs 
or  glands.  The  lesions  showed  tubercle 
bacilli. 

p.  One  guinea-pig  (cow  No.  23,  generalised  tuber- 
culosis), inoculated  like  the  first,  was  killed 
in  56  days ;  tuberculosis  of  the  left  inguinal 
and  lumbar,  of  the  cceliac  glands,  and  of 
the  spleen  was  found,  bub  of  no  other  organs 
or  glands.  The  lesions  contained  tubercle 
bacilli. 

99  IB.  In  four  animals  the  tuberculosis  had  spread  in 
52  to  85  days  to  the  glands  or  organs  in  the 
thorax,  in  alfcases  tubercle  bacilli  being  found  in 
the  lesions. 

a.  One  guinea-pig  (cow  No.  22,  generalised  tuber- 
culosis), inoculated  with  2  cc.  of  meat  juice 
in  each  groin,  died  in  52  days  ;  tuberculosis 
of  both  sets  of  inguinal  and  lumbar  glands, 
of  the  cffiliac,  mesenteric,  bronchial,  and 
mediastinal  glands,  of  the  spleen  and  liver, 
but  not  of  the  lungs  was  found. 
p.  One  guinea-pig  (cow  No.  23,  generalised  tuber- 
culosis), inoculated  with  meat  on  both  sides, 
was  killed  in  56  days;  tuberculosis  was 
found  in  both  inguinal  and  lumbar  glands, 
in  the  coeliac,  and  iu  the  anterior  mediastina] 
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glands,  in  the  liver  and  spleen,  but  nowhere 
else. 

7.  One  guinea-pig  (cow  No.  15,  moderate  tuber- 
culosis), inoculated  with  meat  juice  (1  cc.) 
in  the  right  groin,  was  killed  in  79  days  ; 
it  showed  tuberculosis  of  the  right  inguinal 
and  lumbar  glands,  of  the  ccsliac,  posterior 
mediastinal,  and  bronchial  glands,  and  of 
the  lungs. 

3.  One  rabbit  (cow  No.  13,  moderate  tuberculosis), 
inoculated  with  meat  in  each  groin,  was 
killed  in  85  days,  and  showed  tuberculosis 
of  the  right  inguinal  and  lumbar  glands, 
of  the  ca>liac,   mediastinal,  and  bronchial 
glands,  of  the  liver,  spleen,  and  lungs. 
It  is  evident  from  the  foregoing  experiments  that : — 
(1.)  The  inoculation  of  meat  or  meat  juice  from  cows 
the  subject  of  mild  or  moderate  tuberculosis 
may  produce  only  a  local  tuberculosis,  though 
the  animal  lives  over  b6  days  after  inoculation. 
(2.)  Tuberculosis  produced   by  the  _  inoculation  of 
meat  or  meat  juice  from  coWs  the  subject 
of  moderate    or   advanced   and  generalized 
tuberculosis  may,  however,  spread  into  the 
internal  organs  of  the  organs,  although  its 
march  is  slower  than  when  obvious  tuberculous 
material  is  inoculated. 
(3.)  That  in  one  cow  (cow  No.  13,  moderate  tubercu- 
losis) the  meat  juice  produced  in  one  inocula- 
tion a  local  tuberculosis  of  one  side  ;  the  meat, 
in  another  inoculation,  a  general  tuberculosis 
spreading  li'om  the  inguinal  glands  of  one  side. 
Prom        100  The  three  guinea-pigs  that  developed  tuberculosis 
odhifrex-     fi'om  feeding  with  meat,  did  not  show  any  variation 
erjments.     fj.Qj^  the  natural  course  of  tuberculosis  in  guinea-pigs 
by  feeding  with  tuberculous  material,  as  regards  the 
number  of  organs  affected  at  the  time  of  death. 

Three  pigs  developed  tuberculosis  from  meat  feeding, 
and  they  all  showed  one  point  in  common,  viz.,  the 
absence  of  any  local  tubercular  lesion  of  the  alimentary 
tract.  This  may  be  taken  as  a  sign  that  the  meat 
did  not  contain  a  large  amount  of  tubercular  material 
(see  Part  I.  of  this  Eeport,  p.  16). 

Results  and  Conclusions. 

101  Although  in  a  small  proportion  of  the  cases  of 
mild  and  moderate  tuberculosis — in  three  cows 
out  of  16— the  inoculation  of  the  meat  produced 
tuberculosis,  showing  that  tuberculous  material  was  in 
some  of  these  cases  present  with  the  meat,  it  is  quite 
evident  from  the  experiments  just  reviewed  that  the 
meat  from  cows  suffering  from  a  mild  or  a  moderate 
degree  of  tuberculosis  does  not  give  tuberculosis  to 
animals  by  feeding.  The  inquiry  which  was  entrusted 
to  me  was  not  solely  the  scientific  investigation  as  to 
whether  the  muscular  tissue  of  a  cow  the  subject  of 
tuberculosis,  was  infective,  but  whether  the  meat  of  the 
carcase  as  flayed  and  dressed  l)y  the  butcher  possessed 
infective  properties.  Had  it  been  required  to  investigate 
only  the  infectivity  of  muscular  tissue,  it  would  have 
been  sufficient  for  the  correct  carrying  out  of  the 
research  to  have  removed  portions  of  the  substance 
of  the  muscle  some  distance  from  the  surface  with 
sterile  instruments  ;  only  these  portions  being  used  for 
experiment.  An  investigation  carried  out  in  this 
manner  would  not,  however,  have  settled  the  practical 
question  as  to  whether  the  meat  of  the  carcase  of  a 
tuberculous  cow  as  prepared  for  sale  possesses  infective 
properties  ;  for  the  preparation  of  the  carcase  introduces 
a  danger  of  infection  from  tlie  tuberculous  lesions 
present  in  the  slaughtered  animal.  That  this  may  be 
a  source  of  contamination  must  be  evident  to  anyone  who 
has  engaged  in  experimental  research  in  pathology ; 
and  to  have  limited  this  inquiry  to  the  mere  testing 
of  the  infectivity  of  portions  of  muscle  removed  anti- 
septically  would  have  Ijcen  to  disregard  the  practical 
aspect  oi'  the  subject  to  bo  investigated ;  the  question 
being  whether  the  meat  of  a  taberculous  cow  as  prepared 
for  sale  by  the  butcher  is  capable  of  transmitting 
tulierrulosis.  Portions  of  meat  removed  in  the  manner 
previously  described,  with,  knives  not  obviously  smeared 
with  tuberculous  material  but  still  not  sterilized,  must 
be  considered  as  possibly  possessing  two  sources  of 
infectivity :  — 

(1.)  The  muscular  tissixe  itself  may  contain  infective 
maLtjrial. 

(2.)  The  infective  material  may  be  on  the  surface 
of  the  portions  of  meat  removed,  and  would 
have  been  placed  there  by  the  knife  used  in 
excising  them,  by  the  ljutcher's  hands  or  cloth, 
or  by  the  contact  with  tuberculous  organs 


during  their  removal :  or  it  might  be  conveyed 
by  the  butcher's  knife  or  cloth  from  a  tuber- 
culous carcase  to  a  healthy  one. 

102  It  was  thought  that  "trimming"  the  cut  surfaces 
of  the  pieces  of  meat  as  in  the  manner  already  described 
would  in  great  part  remove  any  accidental  contamina- 
tion of  the  meat  which  had  occurred  during  its  removal 
from  the  carcase ;  and  throughout  the  investigation 
the  experiments  were  performed  with  trimmed  and 
untrimmed  meat  in  order  to  compare  the  results  in 
each.  But  in  summing  up  the  results  after  a  micro- 
scopical diagnosis  of  the  lesions  in  the  experimental 
animals  had  been  made,  it  was  clear  that  the  division 
of  meat  into  these  two  classes  was  not  of  great  jDractical 
importance.  The  feeding  experiments  are  from  this 
point  of  view  of  chief  interest.  In  not  one  of  the  1(5 
cows  the  subject  of  a  mild  or  moderate  degree  of 
tuberculosis  did  the  meat,  either  trimmed  or  untrimmed, 
prove  infective  when  animals  were  fed  with  it,  and 
it  is  evident  from  an  inspection  of  Tables  XVI. 
and  XVII.  that  the  amount  of  meat  given  was  a 
sufiiciently  accurate  test  of  infectivity.  Positive  results 
from  feeding  were  obtained  only  from  the  meat  of 
cows  the  subject  of  advanced  and  generalised  tuber- 
culosis ;  in  two  out  of  the  four  cows  used  the  meat 
gave  the  disease  to  the  animals  fed,  and  in  both  these 
instances  the  meat  was  untrimmed. 

103  Although  the  meat  from  cows  the  subject  of  mild  or 
moderate  tuberculosis  did  not  produce  tuberculosis  in 
animals  by  feeding,  yet  in  some  of  the  inoculation 
experiments  positive  results  were  obtained.    Thus : — 

(1.)  With  tlie  meat  or  meat-juice  of  eight  cows 
(mild  tuberculosis),  19  animals  were  inocu- 
lated, one  developing  tubercle  from  untrimmed 
meat. 

(2.)  With  the  meat  juice  of  eight  cows  (moderate 
tuberculosis),    16    animals   were  inoculated, 
four  developing  tubercle,  two  from  trimmed 
and  two  from  untrimmed. 
The  reason  of  these  positive  results  from  inocula- 
tion have  to  be  explained. 

One  fact  is  clear,  viz.,  that  the  infective  material 
was  not  evenly  distributed  with  the  meat.  If  it  had  beoii 
in  all  parts  of  the  meat  not  only  would  positive  results 
have  been  obtained  by  feeding  experiments,  but  all  the 
inoculation  experiments  with  the  meat  of  the  cows 
that  gave  some  positive  results  would  have  been 
positive.  Attention  has  already  been  drawn  to  the 
irregularity  of  the  results. 

104  It  may  also  be  pointed  out  that  the  infective  pro- 
perties of  the  meat  (what  little  there  is  of  it)  increases 
with  the  degree  of  tuberculosis  of  the  cow.    Thus  : — 
Of  eight  cows  (mild  tuberculosis),  the  meat  of  one 
gave  positive  results  in  one  animal  from  inocula- 
tion :  none  by  feeding. 
Of  eight  cows  (moderate  tuberculosis),  the  meat' of 
three  gave  positive  results  in  four  animals  from 
inoculation  :  none  by  feeding. 
Of  five  cows  (generalised  tuberculosis),  four  gave 
positive    results    either   by    inoculation    or  by 
feeding. 

Moreover,  the  inoculation  of  the  meat  from  the  cows 
with  mild  or  moderate  tuberculosis  produced  in  three 
out  of  the  five  experimental  animals  only  a  localised 
tuberculosis  (p.  30),  while  in  the  case  of  the  cows  with 
advanced  and  generalised  tuberculosis  the  meat  pro- 
duced on  inoculation  a  tuberculosis  spreading  into  the 
glands  and  organs  of  the  body. 

The  question  must  now  be  discussed  whether  these 
positive  results  arc  due  to  the  infecti\'e  ]n'operties  of 
the  muscle  itself  or  to  accidental  contamination  of  the 
meat  before  or  during  its  removal  from  the  carcase  by 
the  butcher. 

105  1.  Is  the  muscular  tissue  of  a  tuberculous  cow 
infective  ? 

It  must  be  remembered  .  that  tuberculosis  is  not  a 
diseaso  in  which  the  infective  agent  (the  bacillus  tuber- 
culosis) is  present  in  all  parts  of  an  animal  the  subject 
of  the  disorder,  but  one  in  which  the  bacillus  grows 
and  flourishes  in  different  lesions,  at  first  microscopic, 
then  visible  to  the  naked  eye  as  minute  semi-transparent 
nodules,  becoming,  as  they  grow,  yellow  and  caseated. 
The  tubercle  bacillus  does  not  grow  and  flourish  in  the 
blood  ;  although  it  may  in  rare  instances  be  carried  by 
the  blood-current  and  so  infect  organs  in  which  it  is 
lodged.  It  is  not  sui'prising,  therefore,  to  find  that 
nearly  all  the  experiments,  performed  with  proper 
precautions,  to  test  whether  the  blood  of  a.  tulierculous 
animal  is  infective,  have  pi'oved  negative.  Moreover, 
when  injected  into  the  circulation  of  an  animal  the 
tubercle  bacillus  soon  disappears  from  the  blood. 
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The  positive  results  obtained  from  the  experiments 
with  the  meat  caunot,  therefore,  be  ascribed  to  the 
preBence  of  the  bacilli  in  the  blood  of  the  muscular 
tissue. 

In  the  next  place  were  these  results  due  to  the 
preeence  of  tuberculous  lesions  in  the  muscle?  These 
lesions  are  rare,  but  there  is  no  doubt  that  if  present, 
that  particular  part  of  the  muscle  in  which  they  ai'e 
present  must  be  considered  as  infective. 

Of  the  2T  carcases  examined,  oaly  two  showed 
tuberculous  lesions  in  the  muscle  ;  in  one  of  these 
thetuberclefe  were  visible  to  the  naked  eye,  in  the  other 
only  detected  by  the  microscope.  In  the  first  case, 
occurring  in  Cow  9,  there  is  no  doubt  that  the  lesions 
were  tubercular,  although  no  tubercle  bacilli  were 
found  in  the  microscopal  preparations.  The  ex];)eriments 
performed  with  the  meat  were  as  follows  : — 
106  Cow  9  (moderate  tuberculosis).  From  part  ofthe 
rump  containing  no  visible  tubercle  a  guinea-pig  was 
inoculated.  A  local  tuberculosis  was  developed  as 
has  been  already  fully  described.  Feeding  experiments 
were  made  with  three  separate  lots  of  guinea-pigs  with 
the  rump  without  visible  tubercle,  with  the  rump  with 
visible  tubercle,  and  with  the  intercostal  muscles  and 
the  diaphragm.  Not  one  of  the  animals  developed 
tuberculosis  (Table  XVII.). 

In  this  instance,  therefore,  the  ]Dresence  of  caseous 
tuberculous  lesions  in  the  meat  did  not  impart  any 
great  infective  property  to  it,  chiefly  because,  no  doubt, 
these  lesions  were  insignificant  in  extent. 

The  second  case,  that  of  Cow  1:2  (moderate  tuber- 
culosis), is,  perhaps,  even  of  more  interest  than 
that  just  discussed.  In  the  muscles  of  the  rump  of 
this  cow  there  was  no  visible  tubercle,  but  in_  the 
nine  microscopical  sections  of  the  meat  _  a  solitary 
quite  recent  miliary  tubercle  wa,s  found  with  a  single 
tubercle  bacillus  (see  Plate  I.)-  This  was  a  lesion  which 
could  not  be  seen  with  the  naked  eye,  and  its  presence 
mif^ht  be  considered  as  an  indication  lihat  the  meat  was 
of  "great  infectivity.  But  the  two  inoculation  experi- 
ments were  negative,  and  the  feeding  experiments 
showed  most  conclusively  that  there  were  not  many 
miliary  tubercles  in  the  meat,  as  none  of  the  experi- 
mental animals  developed  tuberculosis,  even  though 
one  rabbit  was  fed  with  900  grammes  of  the  meat,  four 
guinea-pigs  with  1,160  grammes,  and  one  pig  with  6,110 
grammes  (Table  XVII.).  This  solitary  miliary  tubercle 
was  not,  therefore,  an  indication  that  the  meat  was  in- 
fective ;  it  was  an  exceptional  occurrence ;  the  miliary 
tubercles  were  not  numerous  in  the  meat,  for,  if  they 
had  been,  some  at  least  of  the  animals  inoculated  or 
fed  would  have  developed  the  disease. 

107  But  in  this  particular  instance,  although  the  meat, 
•containing  as  it  did  a  tuberculous  lesion,  was  not  found 
infective,  yet  the  question  arises  as  to  whether  the 
finding  of  this  miliary  tubercle  may  not  serve  to 
indicate  the  explanation  of  the  cases  of  tuberculosis 
produced  by  the  inoculation  of  meat  or  meat-juice. 

The  experiments  which  have  been  recorded  do  not 
afi'ord  a  direct  answer  to  this  question,  but,  for  all 
practical  purposes,  it  can  be  answered  indirectly  by 
inference  from  the  results  obtained.  Thus  in  the  large 
numbei'  of  microscopical  sections  of  the  meat  of 
18  cows  (in  7  of  which  the  meat  was  infective),  not 
a  trace  of  a  tubercular  lesion  could  be  discovered,  and  in 
numerous  preparations  of  the  expressed  muscle-juice 
of  five  of  the  animals  no  tubercle  bacilli  were  found. 
Miliary  tubercle  of  the  muscles  was,  therefore,  not 
present  to  any  great  extent,  if  at  all,  in  these  18  cows. 
No  naked  eye  tubercle  was  present.  It  might,  of  course, 
be  said  that  the  microscopical  sections  made  which  are 
infinitesimally  small  compared  to  the  bulk  of  muscles  of 
the  carcase,  might  not  have  been  made  through  the 
miliary  tubercles,  even  if  they  were  present.  Still 
the  more  sections  made  and  the  more  carcases  examined 
the  less  likely  would  the  condition  be  missed  if  it  were 
there.  Taken  in  connexion  with  the  fact  that  in  all 
cases  of  mild  or  moderate  tuberculosis  in  cows  the 
meat  gave  no  positive  i-esults  on  feeding,  the  micro- 
Bcopical  examination  justifies  the  inference  that  miliary 
tuberculosis  of  the  muscles  is  an  exceedingly  rare 
event  m  tuberculous  cows. 

108  The  positive  results  of  the  inoculation  by  meat 
might  possibly  be  explained  by  the  presence  of  miliary 
tubercle  inmuscle ;  on  the  supposition  that  thishappened 
to  be  present  in  the  small  portions  of  meat  or  in  the 
meat  juice  tvhich  gave  the  positive  results.  But  this 
is  not  the  explanation  that  agrees  beat  with  a  critical 
survey  of  the  investigation.  Not  only  was  miliary 
tubercle  not  found  in  the  muscle  in  any  of  the  oases 
which  gave  positive  results,  but  the  meat  which 
gave  the  positive  results  by  inoculation  gave  negative 


by  feeding.  Moreover  attention  has  been  drawn  to  the 
fact  (p.  31)  that  the  infective  properties  of  the  meat 
increase  with  the  degree  of  tuberculosis  of  the  cow. 
It  might  fairly  be  said  this  might  be  so,  and  yet  the 
infectivity  be  due  to  miliary  tubercle  found  in  the 
muscle,  since  the  more  advanced  the  tuberculosis  of 
the  animal  the  more  likely  would  the  muscle  become 
afi'ected.  But  even  supposing  that  _  this  hypothetical 
miliary  tuijercle  existed,  with  the  increase  of  tuber- 
culosis of  the  cow  another  danger  increases  in  far 
greater  proportion,  and  that  is  the  danger  of  con- 
tamination of  the  meat  by  the  tubercular  lesions  of 
the  cow  during  the  flaying  and  dressing  of  the  carcase. 
The  greater  the  amount  of  tubercle  there  is  in  the  cow 
the  more  likely  is  the  sticky  caseous  matter  to  get 
smeared  over  the  carcase.  I  therefore  think  that  in 
the  absence  of  clear  proof  of  tubercular  lesions  in  the 
muscle  this  accidental  contamination  of  the  meat 
appears  to  explain  all  the  positive  cases  of  tuberculosis 
obtained  in  these  experiments  by  inoculation  or  feeding 
with  the  meat  of  tubei-culous  cows.  My  reasons  for 
this  opinion  may  be  summarised  as  follows  : — 

109  In  the  first  place  there  is  the  fact  that  very  few 
positive  results  were  obtained  at  all.  This  would  be 
so,  because  care  was  taken  that  no  obvious  tubercular 
material  touched  the  meat. 

2.  The  results  are  extremely  irregular.  With  mild 
tuberculosis,  only  one  inoculation  was  positive ;  none 
of  the  feeding  experiments  produced  the  disease. 
With  moderate  tuberculosis,  four  inoculations  (from 
three  cows)  were  positive  ;  all  the  feeding  experiments 
were  negative, 

3.  The  inoculations  with  the  meat  from  a  single  cow 
were  not  all  positive,  even  when  one  was  so ;  and  in 
three  instances  a  local  tuberculosis  was  produced,  a 
remarkable  event  in  a  rabbit  or  guinea-pig. 

4.  Although  in  the  majority  of  instances  both 
trimmed  and  untrimmed  meat  gave  by  feeding  negative 
restilts,  yet  positive  results  were  obtained  only  with 
untrimmed  meat.  Owing  to  the  very  few  positive 
results  obtained  by  feeding,  this  point  is  not,  however, 
of  much  importance. 

110  If  we  imagine  that  the  meat  gets  contaminated 
accidentally  in  this  way,  it  is  easy  to  explain  the 
irregularity  of  the  results : — (1)  how,  for  example,  in 
cases  of  mild  tuberculosis  of  the  cow,  the  danger  of 
contamination  is  not  great,  and  therefore  the  meat 
does  not  get  smeared  to  any  extent  during  removal ;  so 
that  no  positive  results  were  obtained  by  feeding,  and 
only  one  positive  result  by  inoculation,  and  this  a  case 
of  local  tuberculosis,  showing  a  small  dose ;  (2)  how, 
in  cases  of  moderate  tuberculosis  where  chiefly  the 
lungs  and  lymphatic  glands  in  the  thorax  are  afi'ected 
(and  so  may  be  removed  entire  without  incision  of  a 
tuberculous  lesion),  the  meat,  as  in  cases  of  mild  tuber- 
culosis, would  not  become  much  contaminated  and  thus 
does  not  produce  tuberculosis  by  feeding  ;  and  how  in 
these  cases  the  knife  is  more  likely,  accidentally  or 
otherwise,  to  incise  a  tuberculous  lesion  than  in  cases 
of  mild  tuberculosis,  and  that  therefore  the  number 
of  cases  of  positive  inoculation  is  greater.  On  similar 
grounds  it  may  he  understood  why  this  contamination 
of  the  meat  is  not  equally  distributed ;  two  inocula- 
tions producing  local  tuberculosis,  and  two  inoculations 
with  material  from  the  same  cow  (Cow  13)  producing, 
one  a  local  tuberculosis,  the  other  a  generalised  disease. 

111  The  question  has  been  discussed  in  the  preceding 
paragraph  in  relation  to  mild  and  moderate  tuberculosis 
on  the  basis  of  the  experimental  results  set  forth  in 
Tables  XVI.  and  XVII.  With  generalised  tuberculosis 
of  the  cow,  this  danger  would  increase,  since  so  many 
parts  of  the  body  are  afi'ected  with  the  disease ;  so  that 
in  such  cases  we  meet  for  the  first  time  with  positive 
results  by  feeding;  but  not  uniformly  positive.  In 
one  case  (Cow  20),  for  example,  four  out  of  five  animals 
fed  became  tuberculous  ;  but  in  the  other  (Cow  21)  only 
two  out  of  six.  Here,  again,  it  is  clear  that  the  animals 
that  became  tuberculous  had  eaten  the  part  of  the 
meat  that  had  been  smeared  with  tuberculous  material. 
In  these  cases  of  generalised  tuberculosis  of  the  cow 
the  iri'egularity  of  the  results  from  inoculation  are 
very  evident.  In  Cow  22,  for  example,  foui'  meat 
inoculations  were  negative,  two  meat-juice  were  positive, 
and  one  was  negative  ;  while  feeding  gave  no  result. 

112  Taking  all  the  results  together,  the  method  of 
removal  of  the  meat,  the  results  of  inoculation  and  of 
feeding,  one  is  driven  to  the  conclusion  that  when 
meat  is  infective  it  commonly  acquires  its  properties 
by  being  accidentally  contaminated  with  tuberculous 
material  during  its  removal  from  the  carcase.  This 
conclusion,  it  is  evident,  is  one  of  great  practical 
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importance,  bearing  directly  on  the  question  oi  the 
condemnation  of  the  meat  of  tuberculoas  cattle  for 
human  consumption.  And  it  is  evident,  also,  that  the 
infective  properties  of  meat  might  vary  with  different 
series  of  experiments  ;  that,  for  example,  experiments 
performed  in  the  mannerdescribed  might  give  the  results 
recorded,  while  other  series  of  experiments  performed 
by  other  observers  might  in  some  cases  give  negative 
results,  and  in  others  a  larger  number  of  positive 
results  than  are  recorded  in  the  present  report.  The 
result  depends  on  the  care  taken  in  guarding  against 
contamination  more  than  on  anything  else.  The  con- 
clusion arrived  at  in  part  explains  the  extremely 
divergent  results  obtained  by  previous  observers. 

113  On  the  question  of  the  condemnation  of  the  carcases  of 
cows  the  subject  of  tuberculosis  as  unfit  for  human 
consumption. 

The  decision  of  this  question  rests  on  considerations 
regarding  three  distinct  points  : — 

1.  The  infectivity  of  the  meat  and  its  cause. 

2.  The  relative  frequence  of  tuberculosis  of  muscular 

tissue  in  cows,  and  its  recognition. 

3.  The  presence  of  tuberculous  lesions  in  the  carcase 

as  exposed  for  sale. 
1.  The  first  point  has  been  already  fully  discussed. 
The  experiments  showed  conclusively  that  the  meat  of 
itself  did  not  give  tuberculosis  to  animals  by  feeding  if 
the  tuberculosis  of  the  cow  were  of  a  mild  type,  or  of  a 
moderate  degree  of  extent,  and  that  the  few  positive 
results  obtained  from  inoculating  the  meat  were  in  all 
probability  the  result  '  of  contamination  during  the 
process  of  cutting  it  away  from  the  carcase.  But  in  the 
case  of  advanced  and  generalised  tuberculosis  of  the 
cow  this  danger  of  contamination  was  so  great  that 
feeding  with  meat  gave  tuberculosis  to  animals.  There 
can  be  no  question,  therefore,  that  the  carcases  of  all 
such  cows  are  unfit  to  expose  for  sale.  This  conclusion 
is  not  based  on  the  fact  that  meat  of  such  wasted 
carcases  is  an  inferior  article  of  food  (with  that  question 
I  am  not  here  concerned),  but  on  the  fact  that  the 
carcase  as  sold  is  liable  to  be  largely  contaminated 
with  tuberculous  material. 

114  The  question,  therefore,  for  decision  is  limited  to 
cases  of  mild  and  moderate  tuberculosis,  and  it  is 
now  necessary  to  consider  what  amount  of  contamina- 
tion of  the  meat  is  likely  to  arise  from  such  cases.  The 
experiments  have  shown  that  very  little  contamination 
is  liable  to  occur,  so  little  that  the  meat  produced  by 
feeding  no  tuberculosis  even  in  the  susceptible  guinea- 
pig.  But  other  practical  points  may  be  raised.  Thus 
it  is  evident  that  the  least  contamination  cf  the  meat 
occurs  in  those  animals  in  which  the  tubercular  lesions 
of  the  cow  can  be  removed  by  the  butcher  without  his 
catting  into  them.  This  would  be  done,  for  example, 
in  the  following  cases  with  mild  tuberculosis  (p.  23), 
Cow  3,  in  which  the  lymphatic  glands  of  the  thorax 
were  involved;  Oow  7,  in  which  the  same  glands  and 
the  liver  were  affected  ;  Cow  8,  in  which  the  intestines 
and  mesenteric  glands  and  the  udder  were  involved. 
Also  in  the  following  cows  with  moderate  tuberculosis  : 
11,  12,  13,  and  16,  all  with  advanced  tuberculosis  of  the 
lungs  and  lymphatic  glands  in  the  thorax.  The  cases 
which  specially  require  consideration  are  those  in  which 
the  serous  membranes  (the  pleura  chiefly)  or  in  which 
the  lumbar  and  popliteal  glands*  are  affected.  Thus 
in  Cows  1,  2,  4,  5,  and  6,  with  mild  tuberculosis,  and 
Cows  14  and  13,  with  moderate  tuberculosis,  the  pleura 
was  involved.  The  question  may  thus  be  narrowed 
to  the  consideration  as  to  whether  the  presence  of 
well-marked  tuberculosis  of  the  pleura  constitutes  a 
great  danger  of  contamination  of  the  meat  in  cases 
of  mild  or  moderate  tuberculosis.  Referring  again  to 
the  experiments,  the  answer  must  be  in  the  negative. 
And  this  is  evidently  so  if  only  the  layer  of  pleura 
covering  the  lungs  were  affected  with  tuberculosis, 
because  it  would  be  removed  with  the  lungs.  But 
another  practical  point  arises,  viz.,  whether  there  is  a 
danger  if  the  layer  of  pleura  covering  the  inner  aspects 
of  the  ribs  is  affected.  It  is  clear  that  no  obvious 
tuberculous  lesion  ought  to  be  left  in  a  carcase,  even 
if  it  be  allowed  to  pass  inspection,  and  consequently 
if  such  a  carcase  were  passed,  the  affected  pleura 
would  have  to  be  stripped  off'  the  ribs.  Would  this 
process  of  stripping  be  liable  to  contaminate  the  meat? 
A  partial  answer  is  given  by  referring  to  the  experi- 
ments. In  Cow  1  (mild  tuberculosis.  Table  XVI.)  the 
disease  was  well  marked  in  both  layers  of  the  pleura. 
Several  ribs,  with  the  diaphragm  attached,  v/ere  cut  out, 
and  without  any  precaution  whatever  (the  method  of  the 

•  The  question  of  the  lumbar  and  popliteal  glands  is  discussed  under 
the  third  heading  (p.  34). 
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butcher  being  imitated  as  closely  as  possible),  the 
affected  pleura  was  stripped  off"  with  the  fingers,  and 
the  intercostal  muscles  and  diaphragm  used  for  inocu- 
lating two  guinea-pigs,  and  for  feeding  one  rabbit ; 
none  of  the  animals  developed  tuberculosis.  In  Cow  19 
(advanced  tuberculosis.  Table  XVIII.),  besides  tuber- 
culosis of  other  organs,  both  layers  of  the  pleura  were 
one  mass  of  "  grapes,"  which  contained  numerous 
tubercle  bacilli,  and  were  very  infective  to  guinea-pigs 
by  feeding  (see  Part  IX.  ).  The  affected  _  pleura  was 
stripped  off  the  ribs  as  in  Cow  1,  but  in  this  case  with 
great  care,  the  membrane  not  being  touched  with  the 
fingers,  but  only  with  sterile  forceps,  and  great  care 
being  exercised  that  the  "grapes"  did  not  touch  the 
underlying  muscles.  Two  guinea-pigs  were  fed  with 
the  intercostal  muscles  and  the  diaphragm ;  neither 
became  tuberculous.  It  is  evident,  therefore,  that  the 
act  of  stripping  off  the  affected  pleura  does  not 
necessarily  lead  to  contamination  of  the  underlying 
meat.  In  one  case.  Cow  20  (geneialised  tuberculosis, 
Table  XVIII.),  this  part  of  the  meat  gave  tuberculosis 
by  feeding,  but  not  by  inoculation.  This  case,  however, 
does  not  really  come  under  the  present  consideration, 
because  not  only  was  it  one  of  generalised  tuberculosis, 
but  the  pleura  was  very  slightly  affected,  only  a  few 
"  grapes  "  being  found  at  the  lower  part.  It  cannot  be 
said,  therefore,  that  the  mere  presence  of  grapes  con- 
stitutes a  great  danger  of  contamination  to  the  meat 
even  if  they  are  removed. 

115  It  has  been  said  by  some  that,  inasmuch  as  inocula- 
tion with  the  meat  or  meat-iuice  of  tuberculous  cows 
gives,  in  some  instances,  positive  results,  therefore 
the  meat  ought  in  all  cases  to  be  condemned,  since  it 
is  clear  that  if  inoculation  gives  positive  results,  feeding 
will  do  the  same,  it  being  only  a  question  of  dose. 
And  this  supposition  has  been  carried  so  far  that 
calculations  have  been  made  to  show  that,  if  one 
cubic  centimeter  of  meat-juice  produced  tuberculosis 
in  one  guinea-pig,  this  amount  of  juice  being  equal 
to  so  much  meat,  therefore  the  whole  carcase  of  that, 
cow  is  capable  of  giving  tuberculosis  to  so  many 
thousand  guinea-pigs  by  feeding.  This  calculation 
would  be,  perhaps,  quite  correct  if  the  infective 
material  were  evenly  distributed  throughout  the  meat, 
but  the  experiments  which  have  been  recorded  show 
not  only  that  no  deductions  can  be  drawn  as  to  the 
results  from  feeding  by  the  positive  results  of  inocula- 
tion in  the  case  of  meat  from  mild  and  moderate  cases 
of  the  tuberculosis  in  this  cow,  and  even  from  the 
generalised  cases;  but  that  the  positive  results  of 
inoculation  with  meat  from  one  cow  form  only  a  small 
proportion  of  the  total  number  of  experiments  performed. 

One  point  is  clear  in  discussing  this  part  of  the 
subject,  viz.,  that  in  all  cases  of  generalised  tuber- 
culosis in  cows,  the  carcase  ought  to  be  condemned, 
simply  from  the  danger  of  contamination  of  the 
meat. 

116  2.  The  second  point  for  discussion  is  the  relative 
frequence  of  tuberculosis  of  muscular  tissue  in  cows 
and  its  recognition. 

It  is  clear  that  no  tubercular  lesion  ought  to  be 
present  in  the  carcase  if  it  is  to  be  sold  for  consumption. 
But  the  diagnosis  of  tuberculosis  of  the  meat  from  an 
examination  of  the  carcase  without  cutting  into  the 
muscle  is  impossible,  since  tuberculosis  of  the  meat 
may  be  present  in  both  moderate  and  advanced  cases 
of  the  disease  in  the  cow.  As  to  its  relative  frequence, 
it  has  been  stated  above  that  it  is  extremely  rare  ; 
although  in  two  out  of  the  21  cows  examined  by  me 
it  was  present,  in  one  visible  to  the  naked  eye,  in 
one  visible  only  under  the  microscope.  Two  cases 
of  tuberculosis  of  meat  out  of  21  post-mortem  examina- 
tions in  cows  is  a  large  proportion.  The  cow  which 
showed  visible  tubercle  in  the  meat  was  injected  with 
Koch's  lymph  some  time*  previous  to  slaughtering ; 
the  one  that  showed  microscopic  tubercle  was  injected 
two  days  before  killing.  It  is  now  known  that  the 
injection  of  Koch's  lymph  in  an  animal  the  subject  of 
tuberculosis  may  lead  to  the  dissemination  of  the  disease 
throughout  the  body  in  the  form  of  a  miliary  tuber- 
culosis. Whether  in  the  two  cows  mentioned  the 
disease  of  the  muscle  was  to  be  ascribed  to  the  previous 
inoculation  of  tuberculin  it  is  very  difficult  to  decide, 
especially  as  in  one  of  the  cows  the  miliary  tubercle 
was  found  only  two  days  after  the  injection. 

Looking  at  the  matter  from  the  purely  practical 
point  of  view,  it  might  be  asked,  does  tuberculosis  of 
the  muscle  constitute  so  great  a  danger  that  its  possible 
presence  may  be  disregarded,  and  the  condemnation 
of  meat  for  consumption  rest  solely  on  the  results  of 

*  The  exact  date  cannot  be  determined;  the  cows  were  not  injected 
by  me. 
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the  examination  of  tlie  degree  of  tuberculosis  of  the 
cow  ?  Tubercle  of  muscle  cannot  bo  diagnosed  unless 
the  meat  is  cut  into ;  this  would  spoil  the  carcase  for 
sale.  It  has  been  seen  that  in  the  experiments  with 
the  meat  containing  tubercle,  no  positive  results  were 
obtained  by  feeding  or  inoculating  with  the  meat  of 
two  of  the  cows  ;  and  only  one  positive  with  that 
from  the  other  cow  ;  all  the  feeding  experiments  being 
negative.  Tuberculosis  of  the  meat  is  also  a  local 
disease,  not  spreading  throughout  the  muscle  of  the 
carcase.  Although,  therefore,  when  tuberculosis  of  the 
meat  is  recognised,  that  carcase  ought  to  be  condemned, 
and  although  the  injection  of  Koch's  lymph  in  a 
tuberculous  cow  sometime  previous  to  slaughtering 
ought  to  ensure  condemnation  of  the  carcase  for 
food,  yet  as  a  common  factor  in  rendering  meat 
infective,  tuberculosis  of  the  muscle  may  be  disregarded. 

117  3.  The  third  question  for  discussion  is  the  presence 
of  tuberculous  lesions  in  the  carcase  as  exposed  for  sale. 

In  this  case  it  is  again  well  to  insist  on  the  fact  that 
no  tuberculous  lesion  ought  to  be  present  in  the  carcase 
when  it  is  exposed  for  sale.  It  is  therefore  important 
to  determine  (1)  what  tuberculous  lesions  may  be  so  left 
in  the  carcase,  and  (2)  whether  their  presence  indicates 
any  particular  degree  of  tuberculosis  of  the  cow. 

The  organs  and  glands  left  in  the  dressed  carcase, 
and  which  may  be  tuberculous,  are  the  kidneys,  the 
lumbar  and  popliteal  lymphatic  glands;  the  lumbar 
glands  are  sometimes  removed,  and  the  cervical  usually. 
The  question  of  the  cervical  glands  may  be  dismissed 
at  once.  They  are  affected  in  some  tuberculous  cows, 
and  the  tuberculosis  may  be  limited  there,  or  it  may 
be  present  elsewhere  as  well.  In  the  former  case 
condemnation  of  the  carcase  is  not  indicated. 

118  1.  The  kidneys  in  the  cows  examined  were  affected 
only  in  the  advanced  and  generalised  cases  of  tuber- 
culosis. Eeasons  have  already  been  given  for  the 
unconditional  condemnation  of  such  carcases.  Whether 
the  kidneys  are  ever  affected  in  moderate  cases  of 
tubercle  I  cannot  say  from  my  own  experience,  but  if 
found  so  in  a  carcase  it  would  be  wiser  to  condemn  the 
carcase  as  food. 

119  2.  The  lumbar  glands,  as  has  been  stated,  are  some- 
times removed  from  the  dressed  carcase.  If  they  are 
present,  their  condition  is  a  valuable  indication  of  the 
tendency  to  generalisation  of  the  disease,  and  there 
is  no  doubt  that  all  the  carcases  in  which  the 
lumbar  glands  are  affected  with  tuberculosis  ought  to 
be  condemned  as  food.  From  this  point  of  view,  there- 
fore, the  following  cases  examined  would  be  condemned. 
In  the  cows  classed  as  mild  tuberculosis.  Cows  4  and  6, 
in  both  of  which  the  lumbar  glands  were  affected  as 
well  as  the  pleura  and  the  lymphatic  glands  in  the 
thorax.  Among  cases  of  moderate  tuberculosis.  Cows 
9  and  10,  in  both  of  which  there  was  advanced  tubercle 
of  the  lungs  and  lymphatic  glands  in  the  thorax,  as  well 
as  tubercle  of  the  lumbar  glands.  In  the  case  of 
generalised  tuberculosis,  Cows  20,  21,  and  22  would 
also  be  condemned. 

120  3.  The  popliteal  glands  were  found  affected  in  only 
one  case  out  of  19  cows  (Cow  10),  and  this  was  a 
remarkable  case,  inasmuch  as,  although  the  chief  seats 
of  the  disease  were  in  the  lungs  and  in  the  lymphatic 
glands  of  the  thorax,  yet  dissemination  of  the  disease 
occurred  through  the  lumbar  and  pelvic  glands,  the 
popliteal  glands  being  also  affected.  It  is  an  indica- 
tion, therefore,  that  when  the  popliteal  glands  are 
tuberculous,  the  glands  of  the  loin  and  pelvis  are 
also  affected.  Such  carcases  ought  to  be  rigidly 
condemned. 

121  It  must  be  assumed  that  this  process  of  condemna- 
tion is  dependent  on  a  proper  examination  of  the 
tuberculous  animal,  and  that  no  such  examination  can 
be  effectual  unless  the  lungs,  at  least,  are  left  to  be 
examined.  It  is  useful  to  see  how  many  of  the  animals 
examined  would  be  condemned  as  dangerous  for  food 
if  such  an  examination  were  made. 

1.  Animals  with  advanced  and  generalised  tuber- 
culosis would  be  condemned  from  the  danger  of 
contamination  of  the  meat  with  tuberculous  material. 

2.  Animals  would  be  condemned  in  which  tuber- 
culosis of  the  thoracic  organs  was  associated  with 
disease  of  the  abdominal  organs,  or  in  which  tuber- 
culosis of  the  abdominal  organs  was  associated  with 
disease  of  the  lungs  and  thoracic  glands. 

3.  Similarly,  all  animals  with  tuberculosis  of  the 
lumbar  or  popliteal  glands  or  of  the  kidneys  would  be 
condemned,  since  these  lesions  are  a  sign  of  generalisa- 
tion of  the  disease. 

4.  Cases  only  of  tuberculosis  limited  to  one  body 
cavity  ought  to  be  passed,  e.g.,  those  in  which  the 


pleura,  lungs,  or  thoracic  glands  alone,  or  those  in 
which  the  intestines,  mesenteric  glands,  liver,  and  udder 
alone,  are  affected. 

122  A  great  diSiculty  will  arise  in  those  cases  in  which 
local  tuberculosis  of  the  parietal  pleura  is  present.  In 
these  it  is  evident  that,  if  passed,  the  parietal  pleura  naust 
be  stripped  off,  as  no  diseased  part  must  be  sent  into 
consumption.  Although  the  meat,  as  has  been  shown, 
may  not  be  contaminated  by  the  stripping  off  of  the 
pleura  the  carcase  is  damaged,  and  ought  to  be 
condemned  as  such. 

Putting  these  cases  aside,,  it  will  be  seen  that  out 
of  the  21°  carcases  examined,  five  would  be  condemned 
as  the  subject  of  advanced  and  generalised  tuberculosis, 
two  out  of  eight  of  mild  tuberculosis  would  be  con- 
demned in  respect  of  disease  of  the  lumbar  glands, 
and  two  of  moderate  tuberculosis  for  the  same  reason, 
although  the  meat  in  the  last  four  cases  was  found 
innocuous  in  feeding  experiments.  Nine  out  of  the 
21  cases  would,  therefore,  be  condemned. 

123  As  a  corollary  to  the  considerations  stated  aboTe, 
there  is  no  doubt  that,  whether  a  carcase  be  allowed  to 
be  passed  for  human  consumption  or  not,  in  every 
instance  tuberculous  organs  ought  to  be  placed  in  a 
separate  receptacle  and  burnt,  and  this  ought  to  be 
done  with  all  the  internal  organs  of  tuberculous  cattle, 
whether  affected  with  the  disease  or  not. 


mQUIET  II. 

As  TO  Food  of  Tttbekculae  Oeigin  :  Its  iNrECTiviTt 
TO  LowEE  Animals. 


Paet  III. 

Eepoets  on  the  Expeeiments  with  the  Milk  of 
Tubeeculous  Cows. 

Ohject  of  the  Investigation. 

124  To  test  whether  the  milk  of  tuberculous  cows  was 
capable  of  giving  the  disease  by  feeding  or  inoculating 
animals  with  it. 

The  milch  cows  were  divided  into  four  classes  : — 

1.  Cows  the  subject  of  tuberculosis  of  the  internal 

organs,  in  the  various  stages  of  mild,  moderate, 
and  advanced  and  generalized  tuberculosis,  but 
without  tubercular  or  other  disease  of  the  udder. 
.  The  milk  of  eight  such  cows  was  used  for 
experiment. 

2.  Cows  the  subject  of  tuberculosis  of  the  internal 

organs,  and  with  tubercular  disease  of  the  udder. 
The  milk  of  five  such  cows  was  used  for 
experiment. 

3.  Cows  the  subject  of  tuberculosis  of  the  internal 

organs,  and  with  non-tubercular  disease  of  the 
udder.  The  milk  of  two  such  cows  was 
examined. 

4.  The  milk  of  two  other  cows  was  used  for  experi- 

ment ;  in  both  animals  there  was  no  tuberculosis 
of  the  internal  organs,  but  there  was  a  chronic 
non- tubercular  disease  of  the  udder. 
Method  of  Procedure. 

125  All  the  cows  were  purchased  by  the  Commission, 
and,  with  the  exception  of  one  which  was  under 
Dr.  Woodhead's  care  at  Balham,  they  were  kept  at 
Harrow.  The  sheds  were  kept  clean,  and  after  being 
used  for  a  cow  each  shed  was  cleaned  out,  thoroughly 
disinfected,  and  the  walls  limewashed.  Great  atten- 
tion was  paid  to  the  animals  as  regards  food,  &o.,  and 
many  of  the  cows  improved  visibly  after  their  arrival. 

The  animals  were  milked,  as  a  rule,  twice  daily, 
morning  and  evening,  and  each  day  before  the  morning 
milking  the  udder  was  washed  clean  with  soap  and 
water,  and  the  attendant  washed  his  hands.  The  milk 
was  drawn  into  sterile  pails  or  milk  cans,  and  the 
greatest  care  was  exercised  in  sterilising  these  vessels 
just  before  the  milking  and  directly  after  they  had 
"been  used.  It  sometimes  happened  that  experiments 
were  proceeding  with  several  cows  at  the  same  time. 
In  this  case  a  separate  milk  can  was  set  apart  and 
labelled  for  each  cow.  Those  cows  which  gave  infective 
milk  were  net  allowed  to  be  milked  by  the  attendant 
at  Harrow,  but  were  milked  by.  Mr.  Dudley  Cooper, 
so  that  there  should  be  no  risk  of  the  accidental  con- 
veying of  infection  to  any  of_  the  experimental  animals 
or  the  spilling  of  infective  milk. 

These  precautions  were  very  necessary,  and  the 
results  of  the  experiments  show  that  they  were  effectual, 
since  one  class  of  milk  was  found  infective  ajid  the 
other  classes  uniformly  innocuous. 
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The  morning  milk  freshly  drawn  was  at  once  used 
for  experiment ;  if  there  was  any  surplus  it  was  not  kept 
until  the  next  day.  The  evening  milk  was  kept  in  the 
ice  safe  during  the  night,  and  in  the  morning  was  used 
for  feeding  pigs.  Guinea-pigs  and  rabbits  had  only  the 
freshly- drawn  morning  milk. 

Examination  of  the  Milk. 
126  The  daily  amount  of  milk  given  by  each  cow  was 
measured,  and  the  milk  was  in  most  instances  analysed 
as  regards  its  specific  gravity,  and  percentage  of  cream, 
lactose,  ash,  and  total  solids.  Ooverglass  preparations 
was  made  of  the  milk  and  examined  for  tubercle  bacilli. 
In  most  instances  the  milk  was  first  centrifugalised  for 
one  to  two  hours,  and  the  deposit,  if  any,  examined. 
The  results  of  these  examinations  are  given  afterwards. 
127  Experiments  with  the  Milh. 

As  the  cows  were  kept  under  observation  for  a  month 
or  longer,  a  daily  supply  of  milk  was  obtained  for 
experiment.  In  the  feeding  experiments,  the  milk  was 
mixed  each  day  with  the  sterilised  food  of  the  animals, 
four  guinea-pigs  or  one  rabbit  receiving  100-150  cc.  of 
milk,  and  one  pig  receiving  2-5  litres  daily.  The 
experiments  were  continued  for  some  time,,  so  that  in 
some  cases  a  large  amount  of  milk  was  taken  by  the 
experimental  animals.  In  the  inoculation  experiments 
the  syringe  was  first  boiled  for  several  minutes,  and  the 
milk  injected  in  varying  quantities  under  the  skin  of 
rabbits  or  guinea-pigs,  or  into  the  peritoneal  cavity  of 
the  latter  animals.  As  a  rule,  1  cc.  was  injected  under 
the  skin  of  each  thigh ;  in  rabbits  as  much  as  5  cc.  was 
used,  while  1  cc.  was  the  amount  usually  injected  into 
the  peritoneal  cavity. 

128  1.— Results  of  the  Investigation  of  the  Milk 
of  Cows  the  subject  of  Tuberculosis  of  the 
Internal  Organs,  but  without  Tuberculosis 
or  other  Disease  of  the  Udder. 


of  tuberculosis  present,  'viz.,  mild,  moderate,  and 
advanced  and  generalized  tuberculosis. 

The  milk  of  eight  cows  in  all  was  used,  and  the 
animals  are  classed  as  follows  : — 

Mild  tuberculosis : — 1  cow  (No.  7). 
Moderate  tuberculosis  :— 5  cows  (Nos.  11,  12,  13, 
15,16). 

Advanced  and  generalized  tuberculosis : — 2  cows 
(Nos.  22,  23). 

The  meat  of  all  these  animals  was  used  for  experi- 
ment, and  as  the  degree  of  tuberculosis  has  been 
already  fully  considered  in  the  report  on  the  meat,  no 
repetition  is  necessary  (see  Part  II.,  p.  23) ;  for  the  full 
post-mortem  examinations  of  the  animals  (see  Part  V.). 

The  udder  was  examined  during  life  and  after  death. 
With  the  exception  of  Cow  22  it  was  found  quite 
normal.  In  this  cow  there  was  a  small  encapsuled 
tumour  the  size  of  a  hazel-nut  behind  the  right 
posterior  quarter  of  the  udder.  Microscopically  this 
was  found  to  be  a  hyaline  fibroma.  In  the  post- 
mortem examination  every  part  of  each  quarter  of  the 
udder  was  examined  carefully  with  the  naked  eye  for 
any  signs  of  disease.  In  none  of  the  cows  were  there 
any  signs  of  tuberculosis ;  the  gland  was  secreting 
milk  in  every  part,  the  teats  were  normal,  and  the 
supra-mammary  glands,  which  become  tuberculous 
when  the  udder  is  the  seat  of  the  disease,  were  quite 
normal.  An  average  of  over  10  microscopical  sections 
of  each  udder*  was  made,  and  on  examination  showed 
the  normal  structure  of  the  gland. 

It  may,  therefore,  be  taken  as  absolutely  certain  that 
in  all  these  cows  the  udder  was  not  only  free  from 
tuberculosis,  but  from  other  disease  affecting  the 
secretion  of  milk. 

129  The  average  daily  amount  of  milk  given  by  these  Amount  of 
cows  is  shown  in  the  following  table  for  each  week.        milk  given 


As  in  the  report  on  the  meat  experiments,  the  cows 
are  divided  into  three  classes  according  to  the  degree 

TABLE  XXIII. 

A-\HEAGE  Dailv  Quantity  op  Milk  of  Tuberculous  Cows  without  Disease  ot  the  Ujdeb. 


by  the  cows. 


No.  of  Cow. 

1st  Week. 

2nd  "Week. 

3rd  Week. 

cc. 

cc. 

cc. 

No.  7  - 

587 

640 

443 

No  .11 

6,400 

6,300 

5,407 

No.  12  - 

2,633 

850 

No.  13 

59 

No.  15  - 

2,900 

2,653 

946 

No.  16 

4,012 

3,844 

4,220 

No,  22  - 

4,595 

3,457 

1,800 

No.  23  - 

1,360 

2,035 

1,600 

4th  Week. 


cc. 

4,470 

4,073 
1,570 


Degree  of  Tuberculosis  of  Cow. 


Mild. 
Moderate. 


Advanced  and  generalized. 


The  average  daily  yield  of  milk  by  these  cows  was 
therefore  greatly  below  what  it  ought  to  be,  viz.,  about 
15  litres  daily.  The  explanation  of  the  small  yield 
of  milk  rests  on  the  fact  that  such  cows  are  not  sold 
as  long  as  there  is  a  sufficient  yield  of  milk,  and  it 
was  found  possible  to  purchase  them  only  when  their 

130  The  following  table  shows  the  results  of  the  analysis  of  the  milk  of  these  cows  ;  the  mixed  milk  from  all 
four  quarters  of  the  udder  being  used. 

^  TABLE  XXIY. 

Analysis  of  the  Milk  of  Tuberculous  Cows  without  Disease  of  the  Udder. 


milk  had  greatly  diminished  in  quantity.  The  amount 
of  milk  given,  however,  in  no  way  affects  the  conclusions 
of  the  experiments  as  to  its  infectivity. 

*  The  specimens  of  tlie  udder  of  one  of  the  cows  (No.  11)  were, 
unfortunately,  mislaid,  so  that  no  microscopical  examination  was  made. 
The  udder  was,  however,  quite  normal  in  every  respect. 


No.  of  Cow. 

Sp.  Gr. 

Total 
Solids. 

Cream. 

Lactose. 

Ash. 

Bemarks. 

Grammes  1 
per  Cent. 

Vols, 
per  Cent. 

Grammes 
per  Cent. 

Grammes 
per  Cent. 

1.  Mild  Tuberculosis. 

No.  7  - 

1,034 

12-6 

12-5 

4-66 

0-95 

Normal  colour.    Slightly  alkaline.  No 

2.  Moderate  Tuberculosis. 

deposit. 

No.  11  - 

1,027 

12-3 

9-5 

3-97 

0-TO 

Normal  colour.    Slightly  alkaline.  No 

deposit. 

No.  12 

1,031 

17-25 

25-0 

3-80 

0-90 

Normal  colour.  Slightly  alkaline.  Whitish 

deposit.    Coagulates  well  with  rennet. 

No.  13  - 

10-90 

16-6 

0-48 

0-90 

Yellowish   serous-looking  milk.  Large 

excess  of  albumen.    Does  not  coagulate 

with  rennet. 

No.  15           -         -  - 

1,028 

11-76 

8-5 

4-10 

0-78 

Normal  colour.    No  deposit.  Slightly 

alkaline. 

No.  16  - 

1,025 

13-74 

10-0 

4-20 

0-72 

Normal  colour.    Slightly  alkaline.  No 

3.  Advanced  and  Generalized 

deposit. 

Tuberculosis. 

No.  22  - 

1,025 

12-44 

5-5 

5-30 

0-56 

Rather  watery  looking.    Slightly  alkaline. 

No.  23          -          -  - 

1,031 

21-65 

57-5 

2-14 

1-09 

Rich  yellow   milk.      Slightly  alkaline; 

clots  slowly  and  imperfectly  with  rennet. 
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ROYAL  COMMISSION  ON  TUBERCULOSIS  : 


131  These  analyses  do  not  show  any  particular  chemical 
characteristic  of  the  milk  of  these  tuberculous  cows. 
The  SDecific  gravity  was  below  the  normal  in  four  of 
the  cows  (Nos.  11,  15,  16,  and  22) ;  the  total  solids 
below  the  average  (12  per  cent.)  in  two  cows  (Nos.  13 
and  15),  greatly  above  in  one  (No.  23).  A  great  varia- 
tion is  noticed  in  the  amount  of  cream,  viz.,  from 
5-5  vols,  per  cent,  to  57-5  vols,  per  cent.  The  lactose 
was  greatly  diminished  in  two  cows  (Nos.  13  and  23), 
while  the  salts  were  excessive  in  Cows  7,  12,  13,  and 
23.  The  only  milks  which  evidently  presented  any 
great  difference  from  the  normal  was  that  from  Cows 
13  and  23.  The  milk  of  Cow  13  contained  a  great 
excess  of  albumen,  and  did  not  coagulate  with  rennet, 
showing  that  the  casein  was  practically  absent  from  the 
milk.  She  was  a  cow  aged  seven  years,  which  had 
had  several  calves,  and  the  milk  had  been  sold  up  to 
the  time  of  arrival  at  Harrow.  Cow  23  was  a  case  of 
advanced  tuberculosis,  and    had   had    her  first  calf 


about    five    months    before    her    purchase   by  the 
Commission. 

132  The  milk  of  only  one  of  the  cows  showed  any  deposit  Microscnpi 
on  standing  or  centrifugalizing.    This  was  Cow  12 ;  Jj^jf  jj'" 
10  preparations  of  the  deposit  were  stained  for  tubercle  m^Jk" 
bacilli,    but  none   were   found.    The   result   of  the 
examination  of   the  milk  for  tubercle  bacilli  is  as 
follows : — 

Cow  7. —  8  preparations  stained ;  no  tubercle  bacilli.  ] 
„  11.-20 
„  12.— 22 
„  13.— 10 
„  15.-20 
„  16.—  8 
,.  22.-35 
„  23.-12 

In  none  of  the  cases,  therefore,  of  these  cows  in 
whicli  there  was  no  tuberculosis  of  the  udder,  were 
tubetcle  bacilli  found  on  microscopical  examination. 


133  Results  of  the  Experiments  to  test  the  Infectivity  by  Inoculation  and  Feeding  of  the  Milk  of  Cows 
THE  Subject  of  Tuberculosis,  but  without  Disease  of  the  Uddek  (Tubes cu lab  or  otherwise). 
The  results  are  seen  in  the  following  table,  which  is  drawn  up  on  the  same  plan  as  the  results  of  the  experiments 
with  the  meat : — 

TABLE  XXV. 

Inoculation  and  Feeding  Experiments  with  the  Milk  of  Tuberculous  Cows  without  Udder  Disease. 


No.  of  Cow. 

Parts  affected  with 
Tuberculosis. 


Inoculation  Expekiments. 


No.  of 
Animals. 


Amount 
of  Milk 
injected 
into  each 
animal. 


Result. 


Mild  Tuberculosis. 
No.  7. 

Liver,  lymphatic    glands  in 
thorax,  iungs. 

Moderate  Tuliercidosis. 
Tfo,  11. 
Lungs,  lymphatic  glands  in 
thorax. 


2  guinea-pigs. 


2  cc.  sub- 
cutaneously. 


2  guinea-pigs. 
1  rabbit. 


Wo.  12. 

Lungs,  lymphatic  glands  in 
thorax. 


ISO.  13. 

Lungs,  lymphatic  glands  in 
thorax. 

370.  15. 

Pleura,     lungs,  lymphatic 
glands  in  thorax. 


"No.  16. 

Lungs,  intestines,  mesenteric 
glands,  and  glands  in  thorax. 


2  giunea  pigs. 
1  rabbit. 


2  cc.  sub- 
cutaneously. 
10  cc.  sub- 
cutaneously. 


4  cc.  sub- 
cutaneously. 

10  cc.  sub- 
cutaneously, 


2  guinea-pigs. 


Advanced  and  Generalized 
Tuberculosis. 
ISO.  22. 
Pleura,     peritoneum,  lungs, 
intestines,     thoracic  and 
lumbar    glands,  kidneys, 
uterus. 


No.  23.. 

Pleura,  peritoneum,  lungs, 
intestines,  thoracic  glands, 
kidneys,  axillary  gland. 


2  guinea-pigs. 
1  rabbit. 


3  guinea-pigs. 
1  guinea-pig. 


2  guinea-pigs. 
1  rabbit. 


4  guinea-pigs. 
4  guinea-pigs. 


2  cc.  sub- 
cutaneously. 


Nil. 


Nil. 
Nil. 


Nil. 
Nil. 


Pbeding  Expekiments. 


No.  of 
Animals  used 
in  each 
Experiment. 


Amount 
of  Milk 
given. 


Results  with  the  Animals 
that  lived  long  enough 
for  Tuberculosis  to 
develop,  i.e.,  28  Days 
from  the  first  Feeding. 


No.  of 
Animals. 


Result. 


4  guinea-pigs. 
4  guinea-pigs. 


4  guinea-pigs. 
1  rabbit. 


2  cc.  sub- 
cutaneously. 

10  cc.  sub- 
cutaneously. 


2  cc.  siib- 
cutaneously. 
1  cc.  intra- 
peritoneally. 


2  cc.  sub- 
cutaneously. 

10  cc.  sub- 
cutaneously, 


2  cc.  sub- 
cutaneously. 
1  cc.  intra- 
peritoneally. 


Nil. 


Nil. 
Nil. 


Nil. 
Nil. 


Nil. 
Nil. 


Nil. 
Nil. 


4  guinea-pigs. 
4  guinea-pigs. 
1  rabbit. 
1  pig- 


4  guinea-pigs. 


4  guinea-pigs. 
1  pig- 


cc. 

3,425 
1,725 


4,950 
6,450 


1,270 
1,270 
1,290 
7,660 


484 


3,150 
46,145 


4  guinea-pigs. 
4  guinea-pigs. 
1  P'g- 


4  guinea-pigs. 
1  Pig- 


4  guinea-pigs. 
4  guinea-pigs. 
1  pig. 


4,300 
4,200 
159,900 


3,400 
52,003 


2,700 
2,700 
56,555 


Nil. 
Nil. 


Nil. 
Nil. 


Nil. 
Nil. 
Nil. 
Nil. 


Nil. 


Nil. 
Nil. 


Nil. 
Nil. 
Nil. 


Nil. 
Nil. 


Nil. 
Nil. 
Nil. 


General  result. 
8  cows. 


38  animals 
inoculated. 


"None 
developed 
tuber- 
culosis. 


41 

animals 
fed. 


None 
developed 
tuber- 
culosis. 
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134  The  results  from  these  experiments  are  perfectly- 
clear. 

"With  the  milk  of  eight  cows  the_  subject  of  mild, 
moderate,  or  advanced  and  generalized  tuberculosis, 
28  animals  were  inoculated,  and  41  animals  fed;  not 
one  developed  tuberculosis.  The  inoculation  of  milk, 
as  will  be  seen  wben  the  next  class  of  cows  is  con- 
sidered, is  a  definite  and  certain  test  of  the  infectivity 
of  milk.  In  the  experiments  shown  in  the  table  it  is 
evident  that  the  feeding  experiments  were  a  severe  test 
of  the  infectivity  of  the  milk.  With  the  large  amount 
given  from  day  to  day  to  the  guinea-pigs,  rabbits,  or 
pigs,  no  disease  developed ;  and  it  is  quite  clear  that  if 
50  litres  (87  pints)  of  milk,  or  160  litres  (280  pints)  do 
not  give  tuberculosis  to  a  pig  fed  with  it,  that  milk 
is  not  infective.  After  performing  experiments  with 
the  milk  of  the  first  seven  cows,  an  animal  was  for- 
tunately purchased,  which  showed  the  typical  features 
of  advanced  and  generalized  tuberculosis  (Cow  23) .  The 
milk  from  this  cow  was  put  to  a  very  severe  test,  as  is 
evident  from  an  inspection  of  the  table,  but  it  was  not 
found  infective. 

The  conclusion  is,  therefore,  that  the  milk  of  cows 
the  subject  of  tuberculosis  of  whatever  degree,  is  in- 
nocuous when  the  udder  is  not  affected  with  the  disease  ; 
and  as  a  corollary  to  this,  that  with  tuberculosis  of  the 
internal  organs  and  a  normal  udder  no  tubercle  bacilli 
are  present  in  the  milk. 

2.— Results  of  the  Investigation  of  the  Milk  of 
Cows  the  subject  of  Tuberculosis  of  the 
Internal  Organs,  and  with  Tuberculosis  of 
the  Udder. 

135  The  number  of  cows  used  for  experiment  was  five 
(Nos.  8,  20,  21,  24,  26). 

With  the  exception  of  Ko.  8,  all  the  cows  were  the 
subject  of  advanced  and  generalized  tuberculosis.  Cows 
20  and  21  have  already  been  conidered  in  the  report 
on  the  meat  experiments  (Part  II.,  p.  24). 

Cow  24  showed  slight  tuberculosis  of  the  peritoneum 
and  of  the  lungs,  and  advanced  disease  of  the  uterus, 
suprarenal  capsules,  kidneys,  and  the  bronchial, 
posterior  mediastinal,  coeliac,  csecal,  mesenteric,  pelvic, 
and  lumbar  glands. 

Cow  25  showed  tuberculosis  of  the  pleura,  lungs, 
liver,  kidneys,  uterus,  intestines,  and  the  anterior  and 
posterior  mediastinal,  bronchial,  coeliac,  and  mesenteric 
glands,  as  well  as  those  in  the  lesser  omentum. 

Cow  8  was  a  mild  case  of  tuberculosis  affecting  the 
intestines  and  mesenteric  glands  and  those  in  the 
lesser  omentum. 
:  136  The  condition  of  the  udders  of  these  animals  is  most 
important.  It  is  perhaps  necessary  to  say  that  the 
udder  of  the  cow  is  composed  of  four  quarters,  which 
are  distinct  anatomically  and  functionally  as  regards 
the  milk  secretion,  although  the  connexion  by  mean.s 
of  lymphatic  vessels  must  be  somewhat  intimate. 
These  quarters  are  called  respectively  right  anterior 
(E.A.  ^),  right  posterior  (E..P.  J),  left  anterior  (L.A.  J), 
and  left  posterior  (L.P.  |).  If  the  cow  has  been  killed 
without  being  milked,  it  is  easy  to  see  what  parts  of 
the  udder  are  functionally  active,  since  milk  exudes 
freely  from  those  parts  on  cutting  into  the  gland. 
The  mammary  ducts  empty  into  a  sinus  which  is 
continuous  with  the  duct  traversing  the  teat.  Behind 
and  above  the  udder  there  are  lymphatic  glands  (supra- 
niammary)  which  are  affected  with  tuberculosis  when 
the  udder  is  diseased,  and  this  constitutes  a  sure 
indication,  post-mortem,  of  tuberculous  disease  of  the 
udder. 

The  following  is  a  description  of  the  udder  in  the 
cows  under  consideration  : — 

137  Cow  No.  8. — The  loft  posterior  teat  had  been  ampu- 
tated. Both  left  quarters  were  solid  and  fused  together, 
and  on  section  showed  numerous  sinuous  cavities  lined 
with  caseous  material,  the  intervening  udder  tissue  being 
studded  in  parts  with  tubercles.  Both  right  quarters 
were  normal  to  the  naked  eye.  There  was  a  large 
abscess  at  the  posterior  part  of  the  udder,  but  not  in 
the  udder  itself.  The  supra-mammary  glands  on  both 
sides  were  tubercular  and  matted  together. 

Microscopically. — No  tubercle  was  found  in  the  right 
quarters,  but  the  left  quarters  showed  in  the  udder 
tissue  sparsely  scattered  miliary  tubercles,  not  caseated  ; 
no  tubercle  bacilli  were  found.  The  small  mammary 
ducts  were  greatly  thickened,  and  contained  caseous 
matter,  some  cells,  and  numerous  tubercle  bacilli.  The 
case  was  thus  one  chiefly  of  tuberculosis  of  the  mammary 
ducts,  with  slight  tuberculosis  of  the  secretory  gland 
tissue. 


138  Cow  No.  24. — Both  right  quarters  were  enlarged  to  Cow  No.  34, 
about  twice  their  natural  size ;  they  were  very  tough 

and  showed  no  evident  tuberculosis  on  section.  The  left 
quarters  were  perhaps  slightly  enlarged.  The  supra- 
mammary  glands  were  normal  on  the  left  side,  and 
enlarged  and  hard  on  the  right. 

Microscopically. — There  were  sparsely  scattered  caseat- 
ing  tubercles  in  the  right  quarters,  with  numerous 
tubercle  bacilli ;  most  of  the  udder  tissue  was  normal. 
In  the  left  quarters  these  tubercles  were  very  sparsely 
scattered,  and  a  few  tubercle  bacilli  were  found  in 
them.  The  right  supra-mammary  glands  showed 
sparsely  scattered  tubercles,  with  a  few  tubercle  bacilli. 
This,  like  Cow  No.  8,  was  nn  example  of  mild  tuber- 
culosis of  the  secretory  gland  tissue,  but  the  mammary 
ducts  were  not  affected  as  in  that  animal. 

139  Cow  No.  21. — Both  posterior  quarters  showed  well-  Cow  No.  21. 
marked  caseous  tubercle,  the  left  quarter  being  more 
diseased  than  the  right,  and  showing  some  cavities  near 

the  teat,  lined  with  caseous  material.    The  two  anterior 
quarters  showed  nothing  abnormal  to  the  naked  eye. 

Microscopically. — The  two  posterior  quarters  showed 
advanced  caseous  tubercle,  with  innumerable  tubercle 
bacilli.  The  right  anterior  quarter  showed  no  tubercle, 
while  in  the  sections  of  the  left  anterior  quarter  there 
were  very  sparsely-scattered  miliary  tubercles,  not 
caseating,  and  containing  very  few  tubercle  bacilli. 

140  Cow  No.20. — The  right  and  left  posterior  quarters  of  Cow  No.  20, 
the  udder  were  greatly  enlarged,  and  were  occupied  by 

a  very  tough  mass  of  yellowish  tubercle.  The  anterior 
quarters  were  normal  in  some  parts,  in  others  infiltrated 
with  tubercle.    There  were  no  abscesses. 

Microscopically. — In  the  posterior  quarters  all  the 
normal  structure  of  the  udder  was  replaced  by  caseous 
tubercle  containing  very  numerous  tubercle  bacilli.  The 
small  mammary  ducts  showed  caseous  tubercle  of  their 
walls,  and  contained  numerous  tubercle  bacilli. 

This  was  a  case  then  of  advanced  tuberculosis  of  the 
secretory  gland  tissue  and  of  the  mammary  ducts. 

141  Cow  No.  25. — All  quarters  were  enormously  enlarged  Cow  No.  2S. 
and  hardened.  The  disease  was  most  marked  on  the 
right  side,  which  showed  on  section  numerous  nodules 
of  tubercle  breaking  down  and  forming  cavities.  In 
the  left  quarters  there  were  small  caseous  tubercles. 
The  ducts  and  sinuses  were  normal.  The  supra- 
mammary  glands  were  enlarged  and  showed  calcareo- 
caseous  tubercle. 

Microscopically. — All  quarters  of  the  adder  showed 
advanced  caseous  tubercle,  with  innumerable  tubercle 
bacilli ;  a  little  glo,nd  tissue  was  seen  in  the  left  quarters 
but  not  in  the  right. 

In  all  these  cows,  therefore,  there  was  tuberculosis 
of  the  udder.  In  No.  8  two  quarters  were  affected 
(one  only  of  these  giving  milk).  In  No.  24  the  two  right 
quarters  were  affected,  and  the  left  to  a  much  less 
extent.  In  No.  21  two  quarters  showed  advanced 
tuberculosis,  and  a  third  a  very  early  stage  of  the 
disease.    In  Nos.  20  and  25  all  quarters  were  affected. 


History 
of  Cows. 


142  The  history  of  these  cows,  as  far  as  could  be  ascer- 
tained, may  be  stated  : — 

Cow  No.  8  was  purchased  by  a  dairyman  in  Septem- 
ber 1891.  She  had  recently  calved,  and  had  then  an 
"uneven  bag."  She  was  in  milk  until  purchased  by 
the  Commission  in  October  1892.  The  left  posterior 
teat  was  amputated  in  April  1892  for  "  acute  mam- 
mitis"of  the  corresponding  quarter,  and  the  abscesses 
found  post-mortem  were,  no  doubt,  due  to  this  opera- 
tion, in  which,  besides  amputation  of  the  teat,  a  knife  was 
thrust  into  the  udder  tissue.  When  the  cow  was  under 
observation,  therefore,  she  gave  milk  from  only  three 
quarters — the  left  anterior  and  the  two  right  quarters. 

Cow  No.  20  was  an  adult  pedigree  cow  from  a  large 
dairy.  She  had  been  in  milk  till  not  very  long  before 
purchase  by  the  Commission. 

With  Cows  Nos.  24,  21,  and  25  no  history  could  be 
obtained. 

143  The  daily  amount  of  milk  given  by  all  the  cows  was  Amount 
greatly  deficient.    Records  were  kept  in  the  case  of  of  milk 
two  of  the  cows  (Nos.  8  and  25).    On  the  arrival  of  ^i^^^- 
No.  8,  2,210  cc.  of  milk  was  the  daily  amount  given; 

in  25  days  this  had  fallen  to  500  cc.  No.  25  gave  on 
arrival  900  cc.  of  milk  in  the  day ;  in  40  days  this  had 
fallen  to  420  cc.  a  day.  No.  20  gave  a  very  small 
amount  of  milk. 

The  reason  of  the  small  amount  of  milk  given  by 
these  cows  while  they  were  under  observation  is  that 
they  were  kept  in  the  dairies  from  which  they  came  as 
long  as  they  gave  a  fair  amount  of  milk. 
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144  The  following  table  shows  the  results  of  the  examination  and  analysis  of  the  milt  of  these  cows;  mixed 
milk  from  all  the  quarters  being  used. 

TABLE  KX"VI.* 

Analysis  of  the  Milk  of  Tubeeculous  Cows  with  Tubeeculohs  Disease  of  the  Uddee. 


No.  of 

Sp.  Gr. 

Total 
Solids. 

Cream. 

Lactose. 

Ash. 

Remarks. 

Grammes 
per  Cent. 

Vols, 
per  Cent. 

Grammes 
per  Cent. 

Grammes 
per  Cent. 

No.  8 

1.028 

12-30 

6-5 

4-5 

0-80 

Normal  in  colour.    Rather  thin.    Alkaline.  Clots 

imperfectly  -with  rennet. 

No.  24 

14-6 

Normal  in  appearance ;  faint  bluish  tinge. 

No.  21 

10-18 

4-3t 

0-87 

Natural  in  appearance ;  rather  yellowish.  Alkaline 

(slightly). 

No.  20 

1,00.5 

16-5J 

Yellow  serous  fluid,  containing  6  -  748  g.  albumen  per 

cent.  Alkaline. 

No.  25 

1,028 

13-85 

19t 

2-7 

0-85 

Does  not  clot  with  rennet.    Slightly  alkaline.  Milk 

from  R.  quarters  is  thin,  serous -looking,  and  gives  a 

deposit.    From  left  quarters  more  opaque,  but  thin. 

*  For  the  conclusions  to  be  drawn  from  these  analyses,  see  "Diagnosis  of 
t  Two  davs  later  the  cream  was  13  vols,  per  cent. 

t  This  "  cream  "  was  the  material  floating  on  the  surface  on  allowmg  tue 


Tuberculosis  of  the  TJdder,"  p.  41. 
milk  to  stand.  It  was  not  cream,  but  a  mixture  of  fat  and  coagulum  of 


145  In  two  of  the  cows  (Noa.  20  and"25)  tubercle  bacilli 
were  readily  found,  and  in  large  numbers,  by  simply 
drying  the  milk  on  a  coverglass  and  staining  in  the 
usual  manner.  In  one  cow  (No.  21)  the  bacilli  were 
found  in  the  milk  from  one  of  the  quarters  (L.P.J). 
In  two  cows  (Nos.  8  and  24)  no  tubercle  bacilli  were 
found.  In  Cow  So.  8,  the  milk  was  centrifugalised, 
and  eight  coverglass  preparations  were  made  of  the  milk 
at  the  bottom  of  the  tube.  In  No.  24,  40  preparations 
were  made,  10  of  these  being  with  centrifugalised 
milk.  These  two  cases  were  those  in  which  there  was 
a  less  degree  of  tuberculosis  of  the  udder  than  in  the 
other  cows;  the  milk  also,  as  will  be  seen,  was  less 
virulent.  There  may  therefore  be  tuberculosis  of  the 
udder  and  yet  tubercle  bacilli  may  not  be  found.  It 
is  quite  probable,  and  indeed  almost  certain,  that  if 
more  preparations  were  made  of  the  centrifugalised 
milk,  that  tubercle  bacilli  would  be  found  in  every  case 
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of  tuberculosis  of  the  udder  in  which  the  milk  was 
infective  ;  but  the  less  the  disease  of  the  udder,  the 
greater  the  number  of  preparations  that  would  have 
to  be  made  to  decide  whether  tubercle  bacilli  were 
absent  or  not  (see  "  Diagnosis  of  Tuberculosis  of  the 
Udder,"  p.  41). 

Results  op  the  Expehiments  to  Test  the  Infectivity 
'BY  Inoculation  and  Feeding  of  the  Milk  of  Cows 
THE  Subject  of  Tubebculosis  of  the  Internal 
Oe&ans  and  of  the  Uddee. 
146  In  the  following  table,  the  cows  are  arranged 
according  to  the  extent  of  disease  of  the  udder  :  those 
with  the  least  disease  coming  first.    Inasmuch  as  the 
previously-recorded  experiments  show  that  when  there 
is  no  tuberculosis   of   the  udder,   the  milk  is  not 
infective,  the  degree  of  disease  in  the  udder  is  the 
only  point  in  the  classification  of  the  cows  which  need 
be  considered. 


No.  of  Cow  and 
Extent  of  Tuberculosis 
of  Udder. 

IN-OCTTLATION  EXPERIMENTS. 

Milk  from 
which  Quarter. 

Feeding  Expeeiments. 

No.  of 
Animals 
used  in 

each 
Experi- 
ment. 

Amount 
of  Milk 
given. 

Results  with  the  Animals 
that  lived  long  enough 
for  Tuberculosis  to 
develop,  i.e.,  28  Days  from 
the  first  Feeding. 

No.  Of 
Animals. 

Amount  of  Milk 
injected. 

Kesult. 

No.  of 
Animals. 

Besult. 

No.  8. 

Left  quarters  affected;  no 
milk  from  L.P.  quarter ; 
no  tubercle  bacilli  found 
in  milk. 

4  giiinea- 
pigs. 

2  guinea- 
pigs. 

2  cc.  sub- 
cutaneously. 

2  ce.  sub- 
cutaneously. 

All  tub. 
All  tub. 

Three  available 
quarters. 

L.  A.  quarter 

4  guinea- 
pigs. 

4  guinea- 
pigs, 
ipig 

4  guinea- 
pigs. 

1,900  CO. 
1,900  CC. 
12,060  cc. 
1,800  cc. 

3 
4 
1 

2 

2  tub. 
1  tub. 
1  tub. 

Nil. 

No.  2ft. 

Uight  quarters ;  left  very 
slightly ;  no  tubercle  ba- 
cilli found  in  milk. 

1  guinea- 
pig. 
1  rabbit 

2  cc.  sub- 
cutaneously. 

10  cc.  sub- 
cutaneously. 

Tub. 
Tub. 

All  quarters 

4  guinea- 
pigs. 

1,380  cc. 

2 

Nil. 

I3-0.21. 

Both  posterior   quarters ; 
L.A.      quarter  very 
slightly ;  tubercle  bacilli 
in  milk. 

1  guinea- 
pig- 

1  guinea- 
pig. 

0-3  cc.  sub- 
cutaneously. 

1  ce.  sub- 
cutaneously. 

Tub. 
Tub. 

All  quarters 

4  guinea- 
pigs., 

200  cc. 

3 

3  tub. 

iro.  20. 

All     quarters     affected ; 
numerous  tubercle  ba- 
cilli in  milk. 

1  guinea- 
pig. 

1  guinea- 
piK- 

0-5  cc.  -1- 1'5  cc. 

sterile  milk  sub- 
cutaneously. 
2  cc.  intra- 
peritoneally. 

Tub. 
Tub. 

All  quarters 

4  guinea- 
pigs. 

4  guinea- 
pigs. 

208  cc.  + 
3  times 
bulk  of 
sterile  milk. 
610  cc. 

3 

4 

3  tub. 

4  tub. 

No.  25. 

All     quarters     affected ; 
numerous  tubei'cle  ba- 
cilli in  milk. 

5  guinea- 
pigs. 

2  guinea- 
pigs. 

2  guinea- 
pigs. 

1  cc. intra- 
peritoneally. 

1  cc.  intra- 
peritoneally. 
1  cc.  intra- 

peritoneally 

All  tub. 

All  tub. 
All  tub. 

All  quarters 

A  10  per  cent, 
dilution  of  milk. 
A  5  per  cer.t. 
dilution  of  the 
milk. 

4  gviinea», 
pigs. 

4  guinea- 
pigs. 

1  rabbit 

300  cc. 
500  cc. 
600  cc. 

1 
3 
1 

1  tub. 
3  tub. 
1  tub. 

General  result. 
5  cows. 

21 
animals 
inocu- 
lated. 

All 
developed 
tuber, 
culosls. 

27 
animals 
fed. 

19  animals 
developed 
tuber- 
culosis 
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148  The  conclusions  from  these  experiments  are : — 

1.  When  the  udder  is  the  seat  of  tuberculosis,  the 

milk  is  in  all  cases  infectiye,  even  though  no 
tubercle  bacilli  may  be  found  in  the  milk. 

2.  In  all  cases  the  milk  gave  positive  results  from 

inoculation  of  small  quantities  subcutaneously 
or  intra-peritoneally,  even  when  the  results  of 
feeding  experiments  were  not  uniformly  positive. 
The  inoculation  of  milk  becomes,  therefore,  a 
very  delicate  test  of  the  infectivity  of  milk  as 
regards  tuberculosis. 

3.  In  those  cases  in  which  tubercle  bacilli  were  found 

in  the  milk  (Cows  ISTos.  21,  20,  and  25),  the 
feeding  experiments  were  uniformly  positive,  as 
well  as  the  inoculation  experiments.  It  is 
noticeable,  too,  that  a  small  dose  of  the  milk 
diluted  four  times  gave  tuberculosis  to  all  the 
animals  fed  (Cow  20),  and  that  a  dose  of  even 
0'05  to  0-1  cc.  diluted  with  non-infective  milk 
was  sufficient  to  produce  tuberculosis  (Cow  25). 

4.  In  those  cases  in  which  tubercle  bacilli  were  not 

found  in  the  milk  (Cows  Nos.  8  and  24),  all  the 
inoculation  experiments  were  positive,  but  not 
all  the  feeding.  Thus  in  Cow  No.  8,  of  six 
animals  inoculated,  all  developed  tuberculosis  ; 
of  10  animals  fed,  four  developed  tuberculosis. 
In  Cow  No.  24,  of  two  animals  inoculated,  both 
developed  the  disease  ;  of  two  fed,  neither  showed 
tuberculosis.  This  cow  was  examined  at  the 
very  earliest  part  of  the  investigation  in  1891, 
before  the  methods  of  experimentation  had  fully 
developed,  so  that  the  feeding  experiments  are 
not  siifficiently  numerous  to  be  conclusive.  Still 
the  milk  ■v\'as  infective,  as  shown  by  the  inocula- 
tion expeiiments,  and  even  if  further  feeding 
experiments  had  proved  the  milk  infective  by 
means  of  the  intestines,  the  milk  would  come 
into  the  same  class  as  No.  8,  in  which  some 
positive  and  some  negative  results  were  obtained 
by  feeding. 

The  milk  of  cows  with  tuberculosis  of  the  udder 
possesses  a  virulence  which  can  only  be  described  as 
extraordinary.  All  the  animals  inoculated  showed 
tuberculosis  in  its  most  rapid  form,  such  as  it  is  seen 
after  inoculation  with  a  recent  tubercular  lesion,  and 
this  was  the  case  even  with  Cows  Nos.  8  and  24,  the 
milk  of  which  gave  irregular  results  with  feeding,  so 
that  in  one  case  (Cow  No.  8)  it  was  possible  to  diagnose 
as  tuberculous  a  local  lesion  produced  by  milk  injection 
even  though  the  guinea-pig  lived  only  nine  days,  tubercle 
bacilli  being  found  in  the  thickened  tissues  at  the  seat 
of  injection. 

Experiments  regarding  the  Infectivity  of  the  Milh  Products 

of  the  Milh  of  Cows  with  Tuberculosis  of  the  Udder. 
149  Only  a  few  experiments  were  performed  on  this 
point  with  the  milk  of  Cow  25.  This  cow  did  not  give 
sufficient  milk  to  make  butter,  so  it  was  mixed  with 
the  milk  of  a  healthy  cow  in  equal  parts.  The  niilk 
used  to  dilute  the  tuberculous  milk  was  not  infective. 
One  cubic  centimetre  injected  into  the  peritoneal  cavity 
of  a  guinea-pig  produced  no  tuberculosis  or  other 
disease.  The  cow  was  also  examined  and  found  perfectly 
healthy. 

The  butter  was  made  in  the  usual  way,  a  glass  re- 
volving churn  being  used.  All  vessels  and  pans,  the 
skimmers,  cream-basins,  and  churn  utilized  in  making 
the  butter  were  sterilized  befoi-e  use. 

2,940  cc.  of  the  milk  of  Cow  No.  25,  with  an  equal 
quantity  of  the  healthy  milk,  yielded  120  grammes  of 
butter.  The  butter  was  of  fair  appearance,  whitish 
and  firm,  being,  however,  somewhat  granular.  It  was 
washed  in  the  churn  with  brine,  and  the  buttermilk  kept 
for  experiment. 

The  skimmed  milk,  which  consisted  of  equal  parts  of 
tuberculous  milk  and  of  normal  milk,  was  also  used  for 
experiment.    The  results  are  given  below  : — 

Cow  25:— 

Sutter. — One  cubic  centimetre  of  butter  melted  at 
40°  C.  was  injected  into  the  peritoneal  cavity  of  a 
guinea-pig.  It  produced  well  marked  tuber- 
culosis ;  tubercle  bacilli  in  large  numbers  being 
found  in  the  lesions. 

Buttermilli. — One  cubic  centimetre  of  buttermilk 
injected  into  the  peritoneal  cavity  of  a  guinea-pig 
produced  well  marked  tuberculosis ;  numerous 
tubercle  bacilli  being  found  in  the  lesions. 

Shimmed  Milh. — A  similar  experiment  with  one 
cubic  centimetre  of  skimmed  milk  produced 


tuberculosis ;  numerous  tubercle  bacilli  being 
found  in  the  lesions. 
A  rabbit  fed  with  1,000  cc.  of  skimmed  milk 
developed  well  marked  tuberculosis  of  the  intes- 
tines, mesenteric  and  m.ediastinal  glands,  and 
hmgs  ;  the  lesions  containing  numerous  tubercle 
bacilli. 

It  is  evident,  therefore,  that  when  the  milk  is  in- 
fective the  butter,  buttermilk,  and  skimmed  milk  are  also 
infective,  even  when  diluted  with  healthy  milk  in  the 
process  of  manufacture. 

More  extended  experiments  on  this  point  were  not 
considered  necessary. 

(3,)  Results  of  the  Investigation  of  the  Milk  of 
Cows  the  subject  of  Tuberculosis  of  the 
Internal  Organs,  and  with  Non-Tuberculous 
I)isease  of  the  Udder. 

150  Two  such  cows  were  examined  (Nos.  17  and  18). 
They  were  purchased,  as  they  were  evidently,  from  the 
symptoms,  the  subjects  of  tuberculosis,  and  possessed 
diseased  udders.  The  disease  of  the  udder  proved, 
however,  on  examination  of  the  milk  (during  life)  and 
of  the  animal  after  death  to  be  non-tuberculous. 

Both  cows  were  the  subject  of  a  moderate  degree  of  Degree  of 
tuberculosis  {see  Part  Y.j.    Cow  No.  17  showed  well  f^^^^^^^^^^'^' 
marked  disease  of  the  lungs,  and  of  the  mediastinal  and 
bronchial  glands,  to  a  less  extent  of  the  mesenteric 
glands,  of  the  intestines  (very  slight),  and  of  the  pleura. 

Cow  No.  18  showed  almost  the  same  extent  of  disease, 
the  same  parts  were  aii'ected  as  in  Cow  No.  17,  but  the 
mesenteric  glands  and  the  intestines  were  more 
affected. 

Cow  No.  17. — During  life  the  left  posterior  and  the  Examina- 
right  anterior  quarters  of  the  udder  were  hard,  but  J;j^5g°^ 
not  nodular.  At  the  post-mortem  examination  these 
quarters  were  uniformly  hard,  and  showed  no  naked-eye 
tubercle  ;  very  little  milk  was  present  in  the  ducts  of  the 
right  anterior  quarter,  and  that  in  the  ducts  of  the  left 
posterior  quarter  was  coagulated.  To  the  naked  eye  the 
right  posterior  and  the  left  anterior  quarters  of  the  udder 
were  normal.  Microscopically,  the  portion  of  the  right 
posterior  quarter  which  was  examined  was  found 
normal,  but  the  other  quarters  of  the  udder  showed  a 
round-celled  interstitial  infiltration  with  proliferation 
of  the  epithelium  of  the  acini.  These  changes  were 
very  advanced  in  the  left  posterior  quarter,  in  parts  of 
which  the  acini  of  the  gland  were  destroyed  by  the 
pressure  of  the  interstitial  fibro-cellular  tissue.  No 
tubercle  was  present. 

Cow  No.  18.— All  the  quarters  of  the  udder  were 
affected  to  a  slight  extent,  the  left  posterior  quarter 
showing  the  most  advanced  change.  There  was  in- 
terstitial fibro-cellular  infiltration  in  all  the  quarters, 
with  proliferation  of  the  epithelium  of  the  acini  in  the 
two  left  quarters  and  in  the  right  posterior  quarter, 
while  in  the  right  anterior  quarter  the  acini  were 
normal. 

Examination  of  the  udder  just  after  death  showed 
that  the  left  posterior  quarter  was  hard,  while  the  other 
quarters  appeared  normal.  No  tubercle  was  present  in 
any  of  the  quarters. 

In  both  these  cows,  therefore,  the  change  may  be 
described  as  "  inflammatory,"  interstitial  mastitis  being 
present  but  no  abscess  and  no  tuberculosis. 

Cow  No.  17  had  calved  three  weeks  previous  to 
purchase  :  no  other  history  was  obtainable.  Cow  No.  18 
had  calved  six  weeks  before  her  purchase,  and  had  since 
been  regularly  milked.  Her  illness  was  said  to  have 
been  of  only  14  days'  duration. 

Cow  No.  18  was  sent  in  a  moribund  condition,  and 
had  to  be  slaughtered  immediately,  so  that  the  amount 
of  milk  given  could  not  be  estimated.  Cow  No.  17  gave, 
on  arrival,  8,000  cc.  of  milk  daily,  but  seven  days  later  it 
fell  suddenly  to  990  cc,  then  gradually  increased  to 
over  4,000  cc,  i.e.,  in  26  days  after  purchase. 

Cow  No.  18  was  killed  before  sufficient  milk  was 
obtained  for  analysis. 

Prom  Table  XXYIII.  it  is  seen  that  the  milk  from  the 
left  anterior  quarter  of  the  udder  of  Cow  17  was  the  only 
one  that  approximated  to  the  normal  ;  the  lactose  was 
slightly  deficient.  The  milk  from  the  other  quarters 
showed  coagulation  of  the  casein,  a  deficiency  or  absence 
of  the  cream,  and  a  great  deficiency  in  the  amount  of 
lactose.  The  difference  in  the  composition  of  the  milk 
from  the  right  posterior  quarter  at  two  days'  interval  was 
remarkable.  The  first  analysis  showed  a  practically 
normal  amount  of  lactose  and  a  deficiency  of  cream  ; 
two  days  later  the  casein  was  coagulated,  the  cream 
absent,  only  a  trace  of  lactose  present.  In  the  interval  a 
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151  Table  XXVIII. 
Analysis  of  the  Milk  of  a  Tubekculods  Cow  with  Intekstitial  Mastitis. 


No.  of  Cow. 


Specific 
Gravity. 


Total 
Solids, 
Grammes 
per  Cent . 


No.  17. 
Milk  from — 

(1.)  Right  posterior 
quarter. 
Do.  (two  days 
later). 
(2.)  Eight  anterior 
quartei'. 


(3.)  Left  posterior 

quarter. 
(4.)  Left  anterior 

quarter. 


Cream, 
Volume 
per  Cent. 


Lactone, 
Grammes 
per  Cent. 


Ash, 
Grammes 
per  Cent. 


Appearances,  &c.  of  Milk. 


15-0 


6 

None 
40 

(and  clotted 
casein). 

None 

15 


4-66 

Trace 
1-28 

0-965 
4-09 


0-85 


Thin,  but  normal  in  appearance.  No 
deposit.    Clots  normally  with  rennet. 

Deposit  of  clotted  casein  equal  to  two-thirds 
of  milk.    Alkaline.    No  clot  with  rennet. 

Slight  deposit.  Ropy  mass  on  surface,  con- 
sisting of  fat  and  clotted  casein.  No  clot 
at  once  with  rennet ;  firm  clot  in  24  hours. 
Neutral. 

Numerous  coagula.  Slight  clot  with  rennet. 
Alkaline. 

Normal  in  appearance.  Clots  normally  with 
rennet. 


cataclysm  had  occurred  in  the  secretion  of  milk  from  this 
quarter  ;  and  although  this  quarter  of  the  udder  neyer 
regained  its  secreting  power,  yet  the  milk  from  all  the 
quarters,  which  was  diminished  at  the  time  the  change 
occurred  in  the  right  posterior  qaarter,  gradually  in- 
creased in  quantity  to  one  half  of  the  original  amount 
of  milk  given  by  the  cow. 

152  Microscopical  preparations  were  made  of  the  deposit 
of  the  milk  (Cow  No.  17)  of  the  left  posterior  quarter, 
right  anterior  quarter,  and  right  posterior  quarter. 
They  all  showed  numerous  cells — mono-  and  poly- 
nuclear  leucocytes,  and  large  mononuclear  gland-cells 
full  of  fat  granules,  especially  in  the  deposit  from  the 
left  posterior  quarter.  There  was,  moreover,  a  large 
amount  of  amorphous  matter  ;  but  no  definite  tubercle 
bacilli,  although  one  or  two  rods  stained  pink  were  at 
first  mistaken  for  these.    The  deposit  of  the  milk  from 


the  left  posterior  quarter  shewed  a  few  cocci,  singly 
and  in  twos.  The  milk  from  the  left  anterior  quarter 
was  cenfcrifugalised ;  there  was  no  deposit,  and  no 
cells,  tubercle  bacilli,  or  other  micro-organisms  were 
seen  on  microscopical  examination. 

The  milk  from  each  of  the  quarters  of  the  udder  of 
Cow  No.  18  was  centrifugalised  and  examined  micro- 
scopically. A  few  leucocytes  were  seen,  and  some 
bacteria,  but  no  tubercle  bacilli,  although  some  bacteria 
stained  a  light  pink  were  at  first  mistaken  for  these. 

It  may  be  stated  that  the  examination  for  tubercle 
bacilli  in  the  milk  of  these  cows  was  extremely  difficult 
owing  to  the  coagulation  of  the  casein  that  had  taken 
place. 

The  following  table  shows  the  results  of  the  inocula- 
tion and  feeding  experiments  with  the  milk  of  these 
cows : — 


153  Table  XXIX. 

Inoculation  and  Feeding  Expeeiments  with  the  Milk  of  two  Tubeeculous  Cows  with  Intebstitial  Mastitis. 


Inoculation  Experiments. 

Feeding 

Experiments. 

No.  of  Cow. 

Number  of 
Animals. 

Amount  of 
Milk 
injected 

Result. 

Milk,  from 
which 

Quarter  of 
Udder. 

Number  of 

Auimals 
used  in  each 
Experi- 
ment. 

Amount  of 
Milk  given. 

Result  with  the  Animals  that 
lived  long  enough  for 
Tuberculosis  to  develop, 
i.e.,  28  Hays  from  the  First 
Feeding. 

into  each. 

Number  of 
Animals. 

Result. 

r 

Uo.  17 

2  guinea-pigs 
2  guinea-pigs 
2  guinea-pigs 
2  guinea-pigs 

1  CO.  inti-a- 
peritoneally. 

1  cc. intva- 
peritoneally. 

1  cc.  intra- 
peritoneally. 

1  cc.  intra- 
peritoneally. 

Nil. 
Nil. 
Nil. 
Nil. 

L.P.  quarter. 
R.A.  quarter. 
R.P.  quarter. 
L.A.  quarter. 
All  four  quarters 

4  guinea-pigs 

2,350  CO. 

2 

Nil. 

All  four  quarters 

Ipig 

111,450  cc. 

1 

Nil. 

Ho.  18 

0  guinea-pigs 

1  cc. intra- 
pei'itoneally. 

Nil. 

All  four  quarters 

General 
Result. 
2  cows. 

14: 

animals 
inoculated. 

Uone 
developed 
tuber- 
culosis. 

1 

3 

animals 
fed. 

None 
developed 
tutoer- 
culosis. 

From  these  observations  it  is  quite  evident  :— 

1.  That  a  non-tuberculous  disease  of  the  udder  may 

be  present  in  a  tuberculous  animal,  and  be,  by 
physical  examination,  indistinguishable  from 
tuberculosis  of  the  udder. 

2.  That  the  milk  in  such  cases  of  disease  is  not  in- 

fective as  regards  producing  tuberculosis  ;  and 
that  as  regards  tuberculous  infection  such  cows 
may  be  placed  in  the  same  category  as  those  with 
tuberculosis  of  the  internal  organs,  but  without 
disease  of  the  udder  of  whatever  kind. 

(4.)  Results  of  the  Investigation  of  the  Milk  of 
Cows  the  subject  of  Non-Tuberculous  Bisease 
of  the  Udder,  and  with  no  Internal  Tuber- 
culosis. 

154  Two  such  cows  were  purchased  (Nos.  26  and  27)  on 
the  supposition  that  the  disease  of  the  udder  was  tuber- 


culosis. On  post-mortem  examination  no  tuberculosis 
was  found  in  any  part  of  the  body.  The  account  given 
of  these  animals  will  be  very  brief ;  the  full  details  as 
to  history,  post-mortem  examination,  and  the  experi- 
ments witb  the  milk  being  found  in  Parts  V.,  YL.  and 
VII.  of  the  Eeport. 

Cow  26  had  a  chronic  interstitial  mastitis  aS'ecting  the 
whole  of  the  left  posterior  quarter  and  of  the  adjoining 
part  of  the  left  anterior  quarter ;  the  microscopical 
examination  showing  the  absence  of  tuberculosis.  She 
had  had  two  calves,  the  disease  of'  the  udder  appearing 
after  the  birth  of  the  second  calf,  which  occurred  about 
five  months  before  her  arrival  at  Hai'row.  During  the 
time  the  cow  was  under  observation  (60  days)  the 
left  posterior  quarter  of  the  udder,  which  on  arrival 
was  enlarged  and  hard,  perceptibly  diminished  in 
size,  although  the  hardness  remained;  this  does  not 
occur  with  tuberculosis  of  the  udder.    The  milk 
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(Part  VI.,  p.  64),  which  was  normal  in  colour,  showed, 
on  analysis,  a  diminution  of  cream  in  the  milk  from 
each  quarter  of  the  uddor,  and  in  the  left  posterior  and 
left  anterior  quarters  (those  affected  with  disease)  a 
diminution  in  the  amount  of  lactose.  The  post-mortem 
examination  of  the  cow  revealed  no  disease  of  the 
internal  organs. 

Cow  27  was  a  finely  developed  animal,  suflering  from 
an  inflammatory  disease  of  the  udder,  affecting  all  the 
quarters  except  the  left  posterior.  Microscopically  no 
tiiberculosis  was  found.  The  disease  was  six  months' 
old.  She  had  also  a  chronic  non-tuberculous  abscess 
beneath  the  diaphragm,  and  was,  in  fact,  the  subject 
of  chronic  pyffiniia.  The  milk  obtained  from  the  affected 
quarters  became  ropy  with  liquor  potassaj,  and  con- 
tained pus.  At  one  time  the  milk  from  the  right 
anterior  quarter  was  almost  pure  pus,  with  a  slight  ad- 
mixture of  milk.  Pus-cells  and  cocci  were  found  micro- 
scopically. The  analysis  of  the  milk  of  the  affected 
quarters  showed  an  absence  of  cream  and  a  great 
diminution  in  the  amount  of  lactose.  (Part  YI.,  p.  65). 
The  post-mortem  examination  revealed  no  tubercu- 
losis of  the  internal  organs. 

155  The  experiments  with  the  milk  of  these  two  animals 
ehowed,  as  might  bo  expected  from  the  facts  just 
stated,  that  it  did  not  produce  tuberculosis.  With  the 
milk  of  Cow  26,  six  guinea-pigs  were  inoculated  with 
2  cc.  of  milk  suljcutaneously,  one  with  1  cc.  intra- 
peritoneally,  and  one  rabbit  with  10  cc.  subcutaneously. 
In  two  of  the  guinea-pigs  the  inoculation  produced 
enlarged  glands  and  cell-necrosis ;  but  there  was  no 
tuberculosis.  Two  rabbits  were  fed  each  with  500  cc. 
of  the  milk  ;  neither  showed  any  lesion.  "With  the  milk 
of  Cow  27,  nine  guinea-pigs  were  inoculated,  each  with 
1  cc.  of  milk  intra-peritoneally.  Of  three  guinea-pigs, 
each  inoculated  with  the  milk  from  one  of  the  affected 
quarters  of  the  udder,  two  developed  an  abscess  as  the 
result  of  the  injection,  and  one  died  of  acute  peritonitis, 
due  to  cocci.  One  month  later  the  milk  was  not  so 
virulent,  as  three  animals  inoculated  at  that  time 
showed  no  lesion  post-mortem.  Three  guinea-pigs 
inoculated  with  the  milk  of  the  unaffected  quarter  of 
the  udder  (L.  P.J.)  developed  no  lesion.  Many  feeding 
experiments  were  done  with  the  inilk  (for  details,  see 
Part  YITI.).  In  only  one  was  a  lesion  produced. 
Four  guinea-pigs  were  fed  with  2,100  cc.  of  milk  ;  one 
that  died  on  the  sixteenth  day  showed  foci  of  suppura- 
tion in  the  mesenteric  glands,  due  to  cocci ;  the  rest 
of  the  animals  showing  no  lesion. 

The  milk  of  Cow  27,  therefore,  although  not  tuber- 
culous, was  infective,  since  it  produced  suppuration 
.both  by  inoculation  and  by  feeding. 

Conclusions  from  tlie  Results  of  th.e  Investiga- 
tion of  the  Infectivity  of  the  Milk  of  Cows 
the  subject  of  Tuberculosis. 

156  The  milk  of  uberculous  cows  is  obviously  divisible 
into  two  classes:  (1)  that  given  by  cows  the  subject  of 
tuberculosis  of  the  internal  organs  without  tuberculous 
disease  of  the  udder;  (2)  that  given  by  cows  the  sub- 
ject of  tuberculosis  of  the  internal  organs  and  of  the 
udder. 

The  experiments  conclusively  show  that  no  degree  of 
tuberculosis  of  the  internal  organs  confers  infectivity 
on  the  milk,  provided  that  the  udder  is  not  tuber- 
culous. It  is  evident  that  this  conclusion  agrees  with 
what  is  Ivuown  of  tuberculosis  as  a  disease.  It  is  a 
disease  characterised  by  local  lesions  produced  by  the 
bacillus  tuberculosis,  which  is  the  infective  agent.  The 
parts  of  the  body  in  which  the  bacillus  does  not  grow 
are  thus  not  capable  of  carrying  infection.  How,  then, 
is  it  possible  to  suppose  that  the  highly  specialised 
mammary  gland  would  "excrete,"  so  to  speak,  this 
bacillus  through  its  well-developed  secreting  layers  of 
cells  ?  The  experiments  show  that  the  tuljercle  Ijacillus 
is  not  excreted  in  this  way,  for  in  no  single  instance  did 
the  milk  of  the  cows  under  consideration  give  the 
disease  to  animals  either  by  inoculation  or  by  feeding. 
It  must  be  omiihaaised  tha.t  in  this  research  a  complete 
investigation,  both  naked  eye  and  microscopical,  was 
made  of  the  udder  of  the  cows,  and  the  presence  of 
tubr^ffulosis  of  the  gland  definitely  excluded. 

157  Wboii  tuberculosis  of  the  nddrr  is  present,  the  con- 
dition of  tilings  is  ([nite  diflV'rent.  The  milk  is  in  all 
cases  infective.  Tlie  tiilierclc-fmcilli  may  be  in  such 
numbers  that  they  are  readily  found  on  microscopical 
examination  (as  in  Oows  21,  20,  25)  ;  or  they  may  be  so 
few  that  microscopiciii  examination  does  not  detect 
them,  i.e.,  an  examination  carried  out  within  practical 
limits.  But  whether  the  bacillus  tuljerculosis  is  found 
in  the  milk  or  not,  the  milk  is  infective,  giving  uni- 
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formly  positive  results  after  inoculation,  the  bacillus 
being  found  in  large  numbers  in  the  infected  animals. 
Feeding  experiments  with  the  milk  in  which  tubercle 
bacilli  were  found  were  uniformly  positive  (Cows  21, 
20,  25) ;  but  with  the  milk  in  which  they  were  not 
found  (Cows  8,  24)  some  of  the  animals  developed 
tuberculosis,  some  not.  This  only  means  that  the 
animals  that  remained  healthy  did  not  receive  a  sufS- 
ciency  of  the  infective  material,  which,  as  shown  by  the 
innoculation  expei'iments,  was  present. 

The  question  of  the  infectivity  of  milk  and  of  meat 
are,  therefore,  quite  different.  In  the  case  of  the  meat 
of  tuberculous  cows,  it  was  seen  that  only  a  very  small 
proportion  of  the  inoculation  experiments  were 
positive,  and  all  the  feeding  experiments  with  the  meat 
of  mild  and  moderate  cases  of  tuberculosis  were 
negative.  In  the  case  of  milk  from  cows  with  tuber- 
culosis of  the  udder,  all  the  inoculation  experiments 
were  positive,  and  the  greater  proportion  of  feeding 
(19  out  of  27  animals  fed). 

There  is,  therefore,  only  one  conclusion  to  he  drawn 
from  these  experiments,  viz.,  that  the  milk  of  cows 
Avitli  tuberculosis  of  the  udder  ought  not  to  be  alloAved 
to  be  consumed,  and  that  such  cows  ought  to  be  re- 
moved from  all  dairies  and  slaughtered.  The  question 
of  the  diagnosis  of  tuberculosis  of  the  udder  is,  then, 
one  of  great  importance,  and  it  will  now  be  discussed. 

The  Diagnosis  of  Tuberculosis  of  the  Udder  of  the  Cow. 
158  Tuberculosis  of  the  udder  is  associated  with  tuber- 
culosis of  the  internal  organs ;  it  is  never  primary. 
The  tuberculosis  of  the  internal  organs  may  be  of  verv 
varying  degree.  As  an  example  of  a  mild  degree  of 
internal  tuberculosis  with  tuberculosis  of  the  udder,  Cow 
ISTo.  8  may  be  instanced,  in  which  there  was  tuberculosis 
of  the  intestines,  mesenteric  glands,  and  the  glands  in 
the  lesser  omentum,  but  of  no  other  internal  orgau ;  as  an 
example  of  advanced  tulaorculosis  with  similar  disease 
of  the  udder,  Cow  l^o.  24  may  be  qiioted,  in  which  the 
following  organs  were  affected  with  the  disease  :  lungs, 
kidneys,  suprarenal  bodies, uterus,  and  all  the  lymphatic 
glands  of  the  thorax  and  abdomen. 

Tuberculosis  of  the  udder  may,  therefore,  exist  with 
mild  or  advanced  tuberculosis  of  the  internal  organs. 
The  symptoms  which,  during  life,  this  disease  of  the 
internal  organs  gives  rise  to  are  not  an  accurate 
indication  that  the  disease  of  the  udder  is  tuberculous. 
In  the  first  place,  there  maybe  no  symptoms  at  all. 
Thus  Cow  No.  8  was  a  well  nourished  animal,  it  had  no 
rise  of  temperature  (Part  YL,  p.  59),  raid  in  fact  showed 
no  signs  of  disease  of  the  internal  organs,  yet  the  disease 
of  the  udder  was  tuberculous.  In  the  second  place, 
although  there  may  be  the  signs  of  internal  tubercu- 
losis, such  as  chronic  fever,  wasting  and  cough, 
associated  with  disease  of  the  udder,  this  disease  may 
not  be  tuberculous  at  all  (as  in  Cows  ISTos.  17  and  18). 

Although,  indeed,  every  cow  the  subject  of  tubercu- 
losis must  be  considered  as  lilcely  at  anytime  to  develop 
tuberculous  disease  of  the  udder,  yet  the  diagnosis  of 
the  character  of  disease  of  the  udder  rests  on  a  con- 
sideration of  the  condition  of  the  udder  itself,  and  of 
the  milk,  and  not  of  any  general  signs  of  tuberculosis. 

The  subject  is   thus   naturally   divided   into  two 
parts : — 

1.  The  history  of  the  disease  of  the  udder  and  the 

physical  examination  of  the  udder. 

2.  The  examination  of  the  milk  as  to  the  quantity 

given  and  its  chemical  constituents ;  the 
presence  of  tubercle  bacilli  in  the  milk,  and  the 
infectivity  of  the  milk. 

159  1. — History  of  the  Udder  Disease  and  Physical 
Examination  of  the  Udder. 

During  the  course  of  the  investigation,  nine  cows 
with  disease  of  the  udder  were  purchased  by  the 
Commission ;  five  of  these  were  cases  of  tuberculosis 
of  the  udder,  four  were  cases  v.-hich  will  l)e  classed  as 
inflammatory.  They  were  all  purchased  with  the  idea 
that  the  disease  of  the  udder  was  tubercidosis,  the 
diagnosis  being  made  by  a  veterinary  surgeon,  and  on 
the  ground  that  the  cow  Avas  t-aberculous  from  the 
wasting  and  cough,  or  was  probably  tuberculous,  and 
that  the  udder  was  diseased,  and  therefore  tuberculous. 
Of  the  four  cows  in  which  the  udder  disease  proved  to 
be  non-tu)jerctil(.)iis,  two  (Nos.  17  and  18)  sliowed 
tuberculosis  of  the  ijiteiual  organs,  and  two  (JSTus.  26 
and  27)  showed  uo  tuberculosis  anywhere,  one  of  these 
latter  (No.  27)  having  a  sub-diaphragmatic  abscess,  the 
other,  a  thin  cow,  with  first  calf,  showing  no  diseose 
anywhere  in  the  body,  except  the  udder.  If  reliance  be 
placed  therefore  on  the  general  condition  of  the  cow, 
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and  on  the  physical  examination  of  the  udder,  an 
accurate  diagnosis  of  tubercular  disease  of  the  udder  is 
not  possible.  ^  .  ,  , , 

Tuberculosis  of  the  udder  is  a  slow,  painless  growth. 
A  disease  of  the  udder,  therefore,  which  is  slow  m 
development,  taking  weeks  or  months  to  afiect  a  large 
portion  of  the  udder,  and  occurring  m  a  tubercnlous 
animal,  is  in  ail  probability  tuberculosis.  Anything 
more  definite  than  this  cannot  be  said.  The  condition 
of  the  udder  described  above  as  inflammatory,  or 
interstitial  manimitis,  may  last  a  long  time,  but  it  is  m 
most  cases  closely  associated  with  calvmg,  asm  Gow  2b 
and  in  Cow  No.  18,  possibly  m  Cow  No.  27  and  m 
Cow  No.  17  (Part  VI.). 

Ao-ain,  although  tuberculosis  of  the  udder  is  usually 
paintess,  the  udder  may  be  tender  in  milking,  as  it 
was  in  Cow  No.  25.  . 

The  enlargement  of  the  supra-mammary  lymphatic 
glands  is  not  a  diagnostic  sign  of  tuberculosis,  since 
they  may  be  enlarged  in  non-tuberculous  disease  of 
udder,  as  in  Cow  No.  17. 

160  2. — Examination  of  the  Milk. 
The  diagnosis  of  tuberculosis  from  a  history  of  the 
disease,  and  from  a  physical  examination,  is  therefore 
extremely  uncertain.    The  result  o£  the  examination 
of  the  milk  is  more  satisfactory. 

The  examination  will  be  discussed  under  the 
followins;  headings : —  .  .  , 

a.  The  daily  quantity  of  milk  given  by  cows  with 
tuberculosis  of  the  udder. 
The  chemical  and  physical  cnaracteristics  of  tne 

7  TlTe^examination  of  the  milk  for  tubercle  bacilli. 
5.  The  results  of  inoculations  of  milk  into  animals. 

161  a  —The  Daily  Quantity  of  Milk  given  hy  the  Cow. 
The  milk,  as  explained  on  p.  37,_was  greatly  deficient 
in  quantity  in  the  cows  exammed,  and  showed  a 
l^^adual  diminution  during  the  period  of  observation 
The  average  daily  yield  of  milk  by  healthy  and  good 
milkels  may  be  taken  as  15  litres  ;  the  largest  daily 
S  of  mUk  by  Cow  No.  8,  was  2210  cc.,  and  by 
Cow  No  25,  900  cc.  The  fact  of  this  great  diminution 
of  milk  does  not  aid  the  diagnosis  of  tuberculous  disease 
o  The  udder,  since  cows  disease  of  the  internal 

organs  alone  show  a  very  irregular  yield  of  milk  (Table 
XXin  p  35).  Cows  with  non-tuberculous  disease  of 
£  ildder  show  the  same  (Gow  No.  17,  p.  38,  and  Cow 
No.  26,  p.  64). 


Ifi9  6  —The  Chemical  and  Physical  Characteristics 
of  the  Milk. 

The  milk  from  a  tuberculous  udder  may  be  quite 
naturalTn  appearance  and  slightly  alkaline,  as  m  oows 
NorS  24,  and  21 ;  or  it  may  be  yellowish  and  serous  m 
appearance  with  tioccuh  of  coagulated  casern  fioatmg 
K  (Cow  No.  21),  or  it  may  be  more  or  less  normal 
IncoC  but  with  coagi^a  floating  m  it  (asm  Cow 

^^C'  p'omts'^-egardmg  the  milk  are  worthy  of 
considerati^on         and  character   of  the   casein  and 

albumen  present. 

2  The  amount  of  lactose  m  the  milk. 

I  The  casern  is  deficient  m  the  milk  from  tuber- 
culous  udders,  and  with  advance  of  the  disease  the 
ca  ern  ?ends  to  coagulate  in  the  milk  ducts,  and 
flrculiof  coagulated  casein,  -^^^-^^^^l^t'^:, 
same  are  present  in  the  drawn  milk.  Lhe  presence  oi 
was  tested  for  by  adding  a  few  drops  of  rennet 
fn  thP  warmed  milk ;  normal  milk  coagulates  m  a 
to  foUoVmg  examples  will  illustrate  the 

£Ses  ?n  the  ciSn  in^the  mFlk  of  these  cows  (sea 
TawflxVl.,  p.  38),    Cow  No.  8  gave  milk  from  only 

Stni  7cSra,  -d  did  not  ^^^^^ 

■  \.r.^^ianAv^\\cx  as  m  normal  milk,  ihis  impertecij 
S2g  i"  an  Jobability  indicates  a  deficiency  of 

''^rw  No  25  showed  advanced  tuberculosis  of  all 
auaJters  of  the  udder ;  the  milk  did  not  clot  with 
r^rnuetl  and  contained,  when  drawn,  stringy  masses  of 

'""^o  20  w^s  also  a  case  of  advanced  tuberculosis 
of  ail  quarters  of  the  udder.  The  milk  was  Ixke  serum 
containing  a  few  floccoli  of  coagulated  casern,  and 


a  large  percentage  of  albumen,  nearly  7  per  cent  (the 
percentage  of  albumen  in  normal  milk  being  about  VZh). 

The  efiectonthe  casein,  therefore,  as  the  tuberculosis 
of  the  udder  advances  is  that  it  first  diminishes  then 
coagulates  in  the  mdk  ducts  or  sinuses,  and  finally  dis- 
appears, albumen  taking  its  place.  _ 

These  changes  are,  however,  not  characteristic  ot  tJae 
milk  from  tuberculous  udders.  As  a  rule^  m  tuber- 
culosis of  the  internal  organs  (p.  35,  labie  XA.1V.),  tne 
milk  coagulates  normally  with  rennet ;  but  m  one  case 
of  advanced  and  generalised  tuberculosis  (Gow  No. 
the  milk  clotted  slowly  and  imperfectly  with  i:ennet, 
and  in  a  case  of  moderate  tuberculosis  (Gow  JN  o.  16), 
the  milk  was  yellowish  and  serous-looking,  giving  no 
clot  with  rennet,  and  containing  a  large  amount  of 
albumen.  When  there  is  no  disease  of  the  udder,  there- 
fore,  the  milk  may  have  the  same  characteristics  as 
reo'a'rds  the  casein  as  in  tuberculous  disease  of  the  udder. 
Similarly,  when  there  is  non-tuberculous  disease  of  the 
udder  the  milk  may  present  appearances  similar  to 
those  described  as  in  Cow  No.  17  (Table  XXYIil.,  p.  40). 

2  The  amount  of  lactose  present  in  the  milk  diminishes 
as  the  disease  advances  (Table  XXVI.,  p.  38,  Cows 
Nos.  8  and  25).  On  referring,  however,  to  the  analysis 
of  the  milk  given  by  the  cows  with  tuberculosis  of  the 
internal  organs  only  (Table  XXIV.,  P- 35),  it  is  seen  that 
in  the  milk  of  four  animals  (Nos.  11,  12,  13,  and  16) 
there  was  a  well-marked  deficiency  in  lactose  and  this 
is  most  marked  when  the  udder  is  the  seat  of  inflamma- 
tory disease,  as  in  Cow  No.  17  (Table  XXVIIL,  p.  40)_,  in 
which  the  milk  showed  a  deficiency  of  lactose  according 
to  the  stage  of  disease  in  the  quarter  of  the  udder 
from  which  it  was  drawn.  ,    .  j 

The  changes  in  the  amount  of  casein  and  lactose,  and 
in  the  condition  of  solution  of  the  casein  observed  m 
the  milk  of  cows  the  subject  of  tuberculous  disease  of 
the  udder  are  not,  therefore,  characteristic  of  the 
disease.  They  are  observed  also  iu  non-tuberculous 
disease  of  the  udder,  and  in  some  cases  of  general 
tuberculosis  of  the  cow  in  which  the  udder  is  not  the 
seat  of  disease.  The  changes  are  in  part  to  be  ascribed 
to  a  diminution  of  the  secreting  activity  of  the  mammary 
o-land,  produced  in  the  one  case  by  a  local  and  spreading 
disease  of  the  gland,  and  in  the  other  by  a  general 
wasting  disease  of  the  body,  aided,  perhaps,  by  other 
causes— near  period  of  calving,  character  of  food,  preg- 
nancy, &c.— which  need  not  here  be  considered. 

163  7.  The  Examination  of  the  Milk  for  Tubercle  Bacilli. 

If  tubercle  bacilli  are  found  in  the  milk,  a  diagnosis 
is  at  once  possible,  since,  as  we  have  seen  (p.  35,  et  seq.), 
they  are  absent  in  the  milk  of  tuberculous  cows  m 
which  the  udder  is  not  diseased.  Therefore  the  pre- 
sence of  tubercle  bacilli  in  the  milk  is  a  sure  sign  ot 
tuberculosis  of  the  udder. 

In  three  out  of  the  five  cases  of  tuberculosis  of  the 
udder  examined,  tubercle  baccili  were  readily  found  by 
drying  a  drop  of  the  milk  on  a  coverglass  and  staining 
for  tubercle  bacilli  iu  the  usual  way.    In  all  three 
cases  (Cows  Nos.  20,  21,  25)  the  bacilli  were  numerous. 
In  the  case  of  Cows  Nos.  8  and  24  tubercle  bacilli  were 
not  found.    Cow  No.  8  gave  milk  which  was  natural  m 
appearance.    The  milk  was  centrifugalised,  according 
to  the  recommendation  of  Pi-ofessor  Bang,  of  Copen- 
hagen, in  order  that  all  solid  particles,  bacilli,  or  shreds 
of  tissue  and  cells  should  collect  at  the  bottom  of  the 
tube    There  was  no  evident  deposit  on  centrifugalismg, 
so  eight  preparations  were  made  of  the  lowest  stratum 
of  tht  milk.    No  bacilli  were  found.    In  Cow  No.  24, 
32  preparations  of  the  freshly  drawn  milk  were  made 
and  10  preparations  of  the  centrifugalised  milk ;  but 
no  tubercle  bacilli  were  found.    Tet  the  milk  of  both 
these  cows  was  infective,  as   shown  by  experiment, 
i  e    they  contained  tubercle  bacilli.    In  both  cases  the 
disease  of  the  udder  was  not  so  advanced  as  m  Gows 
20  21  and  25.   It  is  probable  that  if  a  larger  number  of 
preparations  of  milk  were  made,  tubercle  bacilli  would 
have  been  found  in  the  milk  from  Cows  8  and  24  ;  but 
the  chief  point  to  be  made  prominent  is  that  the  dis- 
covery of  tubercle  bacilli  in  the  milk  from  such  cases  is 
by  no  means  an  easy  task.    The  labour  of  thoroughly 
examining  40  preparations  for  tubercle  bacilli  is  no. 
lio-ht,  and  the  bacilli  may,  as  was  seen  m  Cow  No.  24, 
be  absent  in  this  number  of  preparations,  and  ^et  the 
milk  prove  infective.    It  is  in  the  early  cases  of  tuber- 
culosis of  the  udder   in  which  a   diagnosis  is  most 
important.    It  is  clear,  from  the  facts  stated,  that  it  the 
diagnosis  rest  solely  on  the  dis'covery  of  tubercle  bacilli 
in  a  certain  number  of  preparations  of  the  milk,  that  a 
great  mistake  might  be  made,  as  cases  of  disease  of  the 
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udder  might  be  decided  as  non-tuberculous  when  they 
were  not  only  tuberculous,  but  the  udder  was  giving 
infective  milk.  ,  ^  x  t. 

In  all  suspected  cases,  however,  the  milk  ought  to  be 
examined  for  tubercle  bacilli,  and  especially  the  milk 
o-iven  by  the  most  affected  quarter  of  the  udder,  since 
the  finding  of  tubercle  bacilli  at  once  decides  the 
question. 

5.  The  results  of  inoculation  of  milk  into  animals. 
164  There  is  only  one  means  by  which  the  diagnosis 
of  tuberculoses  of  the  udder  is  made  with  absolute 
certainty  in  the  early  stage,  and  this  is  by  injecting  the 
milk  into  animals ,  preferably  guinea-pigs.  If  the  milk- 
inocuhition  produces  tuberculosis,  the  udder  is  the  seat 
of  tuberculosis.  In  this  way  it  cau  be  with  certainty 
determined  whether  a  tuberculous  cow  has  tuberculosis 
of  the  udder  or  not,  and  whether  any  evident  disease 
of  the  udder  is  tuberculous  or  not.  The  facts  proving 
this  point  have  already  been  stated,  but  they  may  be 
mentioned  again,  as  they  are  of  such  great  importance. 
Thus,  in  the  inoculation  experiments  made  AVith  the 
milk 'of  the  four  classes  of  cows  (p.  34),  the  following 
results  were  obtained : —  ■      n   -i  ■ 

1.  Eight  cows  the  subject  of  tuberculosis  of  the  in- 

ternal organs,  but  without  disease  of  the  udder  : 
of  28  animals  inoculated  with  the  milk,  from  1  cc. 
to  10  cc.  in  each,  none  developed  tuberculosis. 
(Table  XXV.,  p.  36.)  . 

2.  Two  cows  the  subject  of  tuberculosis  of  the  in- 

ternal  organs,  and  with  non-tuberculous  disease 
of  the  udder :  of  14  animals  inoculated,  each  with 
1  cc  of  milk,  not  one  developed  tuberculosis. 
(Table  XXIX.,  p.  40.) 

3.  Two  cows  with  non-tuberculous  disease  of  the 

udder  and  no  signs  of  tuberculosis  of  the  internal 
oro-ans:  of  14  animals  inoculated,  each  with 
1  cc.  to  10  cc.  of  milk,  not  one  developed  tuber- 
culosis (see  p.  40). 

4.  Five  cows  the  subject  of  tuberculosis  ot  the  in- 

ternal organs,  and  of  tuberculosis  disease  of  the 
uddev  in  different  stages  :  of  21  animals  inocu- 
lated, each  with  0-05  to  10  cc.  of  milk,  all 
developed  tuberculosis  (Table  XXV II.,  p.  38). 
165  These  results  speak  for  themselves  and  hardly  any 
comment  is  necessary.  A  few  remarks  may  be  made, 
however,  as  to  the  best  way  of  applying  this  inocula- 
tion test  of  the  infectivity  of  milk.  The  animals 
to  be  used  are  guinea-pigs,  and  the  amount  to  be  in- 
jected is  2  cc.  if  the  milk  is  freshly  drawn  (■i.e.,  not 
more  than  24  hours  old),  the  iujection  may  be  made 
into  the  peritoneal  cavity,  and  the  signs  of  tuberculosis 
are  seen  in  from  10  to  14  days  in  the  great  omentum 
which  teems  with  tubercle  bacilli.  The  inoculation 
may,  in  other  cases,  be  made  under  the  skin  of  the 
groin  just  inside  the  nipple.  A  microscopical  diagnosis 
of  any  lesion  produced  in  14  to  21  days  is  readily  made 
by  preparing  coverglasses  smeared  with  the  excised 
diseased  mass.  Within  the  period  mentioned  the  in- 
guinal glands  become  tuberculous.  The  most  rapid 
method  is,  however,  the  intraperitoneal  injection. 

The  questions  just  discussed  as  regards  the  diagnosis 
of  tuberculosis  of  the  udder  may  be  summarised  in  the 
following  manner : —  .        p  .  ,        i  • 

1.  The  gradual  origin  and  extension  of  tuberculosis 

of  the  udder  distinguishes  it  to  some  extent 
from  inflammatory  disease  of  the  udder  ;  a  hard, 
nodular,  and  painless  enlargement  of  one  or  more 
quarters  is  in  favour  of  tuberculosis.  But  no 
reliance  can  be  placed  on  these  characteristics  for 
the  diagnosis  of  the  disease. 

2.  An  examination  of  the  milk  shows  that— 

a.  In  the  early  st^ge  of  tuberculosis  of  the 
udder,  where  the  secretory  gland  tissue  is 
but  little  affected  (Oows  8  and  24),  the 
milk  may  be  natural  in  appearance ;  it  may 
be  nearly  normal  on  analysis  (showing  per- 
haps a  slight  diminution  in  the  amount  of 
casein  and  of  lactose) ;  and  it  may  show  no 
tubercle  bacilli  in  a  moderate  number  of 
preparations  made  ;  while  it  is  infective,  as 
it  invariably  produces  tuberculosis  when 
injected  into  animals. 

;8.  In  the  more  advanced  stages  of  tuberculosis 
of  the  udder,  where  one  or  more  quarters  of 
the  udder  show  well-marked  tuberculosis  of 
the  secretory  gland  tissue,  the  milk  alters  in 
appearance,  owing  to  the  casein  becoming 
coagulated ;  it  shows  a  diminution  of  lactose  ; 
tubercle  bacilli  are  readily  found ;  and  the 
milk  is  highly  infective. 


On  the  Question  of  the  Qondemnation  of  the  Milk  of 

Tuberculous  Oows  as  unfit  for  Sum  m  Oonsumption. 
166  This  question  is  answered  by  the  results  of  the 
experiments  which  have  been  brought  forward.  The 
milk  of  all  cows  with  tubei-culosia  of  the  udder  is  unfit 
for  human  consumption  ;  therefore  the  milk  of  all  such, 
cows  must  be  prevented  from  being  used  either  as  ati 
article  of  diet  or  for  the  manufacture  of  butter  and  other 
milk  products.  The  matter  admits  of  no  compromise 
whatever.  The  milk  under  consideration  is  so  virulent 
an  infective  agent  that  the  removal  of  the  cows  giving 
it  from  dairies  is  absolutely  necessary. 

The  question  arises  as  to  in  what  manner  this  can  be 
done  practically  and  with  certainty. 

1.  This  can  be  done,  in  great  part,  by  excluding  from 
use  the  milk  obtained  from  all  cows  with  disease 
of  the  udder,  whether  tuberculous  or  not,  or  to 
speak  more  positively — 
a.  the  milk  from  all  cows  in  which  one  or  more 

quarters  of  the  udder  is  enlarged  or  nodular  ; 
y3.  the  milk  from  all  cows  in  which  it  is  evident 
that  the  milk  from  one  or  more  quarters  of  the 
udder  fails  either  in  quantity  or  quality. 
The  decision  on  such  a  question  in  a  particular 
cow  would  not  require  much  expert  knowledge. 

In  this  way,  the  milk  from  all  well-marked 
cases  of  tuberculosis  of  the  udder  would  be 
excluded  from  the  common  stock  of  milk.  An 
expert  diagnosis  could,  if  necessary,  be  made 
subsequently  to  test  whether  the  disease  of  the 
udder  is  tuberculous  or  not.  The  exclusion  of  all 
milch-cows  with  disease  of  the  udder  would  also 
prevent  the  consumption  of  milk  containing  pu6 
and  pus-producing  micro-organisms. 
2.  Although  the  presence  of  tuberculosis  of  the  in- 
ternal organs  does  not  confer  infectivity  on  the 
milk,  yet  it  must  be  remembered  that  tuberculosis 
may  develop  in  the  udder  at  any  stage  of  the 
general  disease.  It  is,  therefore,  evident  that 
every  tuberculous  cow  giving  milk  must  be  looked 
upon  with  suspicion.  A  systematic  and  regular 
examination  ought  to  be  made  of  tbe  udders  of 
such  cows  to  determine  whether  there  are  any 
signs  of  disease ;  and  it  would  be  the  safest 
plan  to  exclude  from  the  dairy  all  cows  with 
advancing  tuberculosis. 


PART  IV. 

Beport  on  the  Eesults  of  the  Injection  of  Koch's 
TuBEKCULiN  in  Calves  and  Oows. 

167  As  there  were  at  different  times  several  tuberculous 
cows  under  observation,  it  was  thought  of  importance 
to  tost  the  effect  on  them  of  the  subcutaneous  injection 
of  different  doses  of  tuberculin,  with  the  view  of 
ascertaining  whether  this  liquid,  by  producing  a  well- 
marked  rise  of  temperature,  was  of  service  in  the 
diagnosis  of  tuberculosis  in  cattle.  The  experiments 
were  not  very  numerous,  11  in  all ;  but  so  far  as  they 
go,  they  are  instructive. 

Some  of  the  tuberculin  was  obtained  from  Professor 
Brown,  some  direct  from  Berlin. 

Before  the  injection  the  animal's  temperature  was 
taken  in  the  rectum  frequently;  after  the  injection  it 
was  taken  every  two  hours.  The  average  normal  rectal 
temperature  of  the  cow  is  101'5°  P.  (H.  M.  Singleton). 

The  experiments  performed  were  as  follows,  the 
details  being  given  on  page  44  et  seq.  : — 

1.  Results  in  two  healthy  calves: 

a.  One  calf,  seven  and  a  half  months  old,  injected 
with  0'2  cc.  diluted  to  2'5  cc,  showed  a  slight 
rise  of  temperature.  The  average  temperature 
for  the  six  days  creceding  the  injection  was 
102-2°  P.,  for  the  12  hours  following,  103-3°  P. 
The  highest  rise  above  the  highest  normal 
was  1-2^  P. 

h.  The  other  calf,  13  months  old,  injected  with 
1  cc.  of  tuberculin  (a  very  large  dose)  showed 
also  a  slight  rise  of  temperature.  The  average 
temperature  for  the  eight  days  preceding  the 
injection  was  101-5°  P.  For  the  12  hours  fol- 
lowing, 102-:!°  F.  The  highest  rise  above  the 
highest  normal  was  I'l"  P. 

168  This  result,  in  which  the  highest  rise  of  temperature 
produced  by  the  injection  of  tuberculin  in  two  healthy 
calves  was  a  little  over  1°  P.,  may  be  compared  with 
that  obtained  from  the  injection  of  similar  doses  in  two 
tuberculous  calves  of  about  the  same  age  as  the  first. 

2.  Results  in  two  tuberculous  calves  : 

a.  One   calf,  eight  months  old,  the   subject  of 
tuberculosis  of  the  intestines  and  mesenteric 
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glands,  injected  with  0-2  cc.  tuberculin  diluted 
to  2-5  CO.,  shewed  a  well-marked  rise  of 
temperature.   The  average  temperature  for  the 
six  days  preceding  the  injection  was  101'2°  P.  ; 
for  the  28  hours  following  the  inj  ection,  10-l-4°  F. 
The  highest  rise  above  the  highest  normal  was 
4-4°  F.     Although  the  calf  before  injection 
showed  no  fever,  this  supervened  six  hours 
after  the  injection,  and  lasted  for  22  hours, 
M^hen  the  animal  was  slaughtered. 
I.  The  other  calf,  13  months  old,  the  subject  of 
genera]    tuberculosis,    injected    with    1  cc. 
of  tuberculin,  showed  a  well-marked  rise  of 
temperature.     The   average  temperature  for 
the  eight  days  previous  to  the  injection  was 
101'6'^  F.  ;   for  the  12  hours  following  the 
injection,  104°  F.    The  highest  rise  aljove  the 
highest  normal  was  3-7°  F.     The  calf  before 
the  injection  showed  no  fever  ;   the  rise  of 
temperature  came  on  six  hours  after  the  in- 
jection and  lasted  about  six  hours.    At  the 
site  of  injection  a  small  hard  swelling  appeared, 
which  developed  into   an   ulcer,  healing  in 
25  days. 

169  These  four  calves  which  have  just  been  considered 
were  to  all  appearances  quite  healthy  during  life  ;  they 
were  well  nourished,  and  they  had  no  cough,  diarrhoea, 
or  fever.  It  is  evident  that  the  two  tul^erculous  calves 
could  have  been  diagnosed  as  such  by  the  injection  of 
tuberculin,  because  this  produced  a  rise  of  tempe- 
rature of  about  4°  F.  as  compared  with  the  1  F.  rise 
produced  in  the  healthy  animals.  It  is  important  to 
uote  that  in  the  two  tuberculous  calves  the  disease  was 
active  and  progressing.  Both  had  been  fed  with 
tuberculous  material,  the  first  being,  allowed  to  live 
56  days  after  the  feeding,  and  the  second  259  days 
It  may  be  that  tuberculin  produces  a  definite  rise  of 
temperature  in  tuberculous  cows  only  when  the  disease 
is  active.  ,  ,  , 

The  results  obtained  in  these  calves  maybe  compared 
with  those  observed  in  the  tuberculous  cows  purchased 
by  the  Commission.  ,  ■ 

3.  Three  cows  with  moderate  tuberculosis  (JNos.  lb, 
17, 12)  were  injected  with  doses  from  0-2  cc.  to  0-5  cc. 
of  tuberculin,  i    ■  cii 

a.  Cow  JS'o.  16,  with  old  and  recent  tuberculosis  ot  the 
lungs  and  old  tuberculosis  of  the  lymphatic  glands 
of  the  thorax  and  of  the  intestines  was  injected 
with  0-2  cc.  tuberculin  diluted  to  2-5  cc.  This 
produced  a  definite  rise  in  temperature.  The 
average  temperature  for  12  hours  on  the  day 
preceding  the  injection  was  102-1"  F.,  for  the 
12  hours  following  the  injection  103-3°  F. ;  and 
the  highest  rise  above  the  highest  temperature 
before  experiment  was  2-8°  F. 
I  Cow  No.  17,  with  calcareo-caseous  tubercle  of  the 
lungs,  lymphatic  glands  in  the  thorax,  mesenteric 
o-lands  and  intestines,  was  injected  on  two  occa- 
sions with  0-3  cc.  of  tuberculin  diluted  to_3  cc. 
On  the  first  occasion  there  was  no  evident  rise  of 
temperature.    On  the  second  occasion,  one  month 
after  the  first,  there  was  a  definite  rise  of  tempera- 
ture commencing  in  eight  hours  and  lasting  eight 
hours.    The  average  temperature  for  12  hours  on 
the  day  preceding  the  injection  was  101-5°  F.  ; 
for  the  12  hours  following  the  injection  103-8°  F. ; 
and  the  highest  rise  above  the  highest  tempe- 
rature before  experiment  was  3*4°  F. 
c  Cow  No.  12,  with  extensive  old  and  recent  tuber- 
culosis of  the  lungs  and  of  the  posterior  medias- 
tinal glands,  was  injected  with  0-5  cc.  tuberculin 
diluted  to  3-5  cc.  '  It  showed  a  slight  rise  of 
temperature.    The  temperature  just  before  the 
inoculation  was  101-2°  F.,  in  two  hours  after  the 
injection  it  was  103°  F.,  at  which  pomt,  or 
slio'htly  above,  it  remained  for  four  hours,  after- 
wards falling  again.  No  greatrise  of  temperature 
was  therefore  produced, 
01'  these  three  cows,  therefore,  the  first  two  cows 
'Nos  16  17),  could  have  been  diagnosed  as  tuberculous 
from  the  results  of  the  injection  of  tuberculin,  th« 
temperature  rising  from  2-8°  to  3-4°  F.    In  the  third 
cow,  also  tuberculous,   no   certain    diagnosis  could 
have  been  made,  since  a  temperature  of  103°  F.  is  not 
an  abnormal  one  for  the  cow. 

170  4.  AVith  smaller  doses  of  tuberculin  no  particular 
result  was  obtained  except .  a  fall  of  temperature. 
Three  cows,  two  with  moderate  tuberculosis  (Nos.  15 
and  11),  one  with  advanced  and  generalised  tuberculosis 
(No,  22),  were  injected  with  doses  of  tuberculin  from 
0-03  cc.  to  0-]  cc.  diluted. 


(a.)  Cow  No.  15,  moderate  tulieroulosis,  injected  with 
0-03  cc.  showed  no  rise  of  temperature,  if  any- 
thing, a  slight  fall.  The  cow  was  not  febrile 
before  the  injection. 

(h.)  Cow  No.  22,  advanced  and  generalised  tuber- 
culosis, injected  with  0-05  cc,  showed  a  distinct 
fall  of  temperature.  This  cow  was  febrile 
before  the  injection. 

(e.)  Cow  No.  11,  moderate  tuberculosis,  injected  with 
0-1  cc,  showed  a  slight  fall  of  temperature.  The 
cow  was  febrile  before  the  injection,  the  average 
temperatnre  being  103-75°  F.  ;  after  the  injection 
the  average  temperature  was  101 '9°  F. 

It  is  possible  that  in  these  three  cows  the  dose  given 
was  too  small  to  produce  the  febrile  reaction.^ 

171  5.  Another  experiment  was  performed  in  a  non- 
tuberculous,  although  diseased,  cow.  This  animal 
(No.  27)  was  well-nourished,  and  showed  post- 
mortem interstitial  mastitis  and  a  chronic  snb-dia- 
phragmatic  abscess,  a  condition  of  things  which  rnay 
be  described  as  a  chronic  pyeemia  or  pus-infection 
arising  from  the  disease  of  the  udder.  The  injection 
ofO-3'c-c.  of  tuberculin  in  this  cow  produced  a  slight 
rise  of  temperature  10  hours  after  the  injection,  the 
fever  lasting  12  hours.  The  average  temperature 
during  9  hours,  on  the  day  before  the  injection  was 

101-  8°  F.    During  the  21  hours  following  the  injection, 

102-  7°  F.  The  highest  rise  above  the  highest  tempe- 
rature before  the  experiment  was  2-8°  F.  At  the  site  of 
injection  behind  the  left  shoulder  a  large  area  of 
oedema  developed,  vvhich  lasted  more  than  seven  days, 
ultimately  disappearing  entirely. 

These  experiments  are  recorded  as  suggestive  of  the 
value  of  tuberculin  in  the  diagnosis  of  tuberculosis  in 
cows. 

172  Out,  of  five  tuberculous  calves  and  cows  injected 
with  doses  of  tuberculin  varying  from  0  "2  cc.  tol  cc,  the 
disease  could  be  diagnosed  i'rom  the  rise  of  temperature 
(2-8°  F.  to  4'4°F.),in  four  of  the  animals,  in  one  no 
diagnosis  was  possible  as  no  appreciable  rise  of  tempe- 
rature occurred.  In  one  of  these  cows  it  is  to  be  noted 
that  a  first  injection  of  0-3  cc  gave  no  result,  while  a 
second  injection  of  the  same  dose  produced  a  well- 
marked  reaction.  This  may  prove  a  serviceable  fact  to 
bear  in  mind. 

Out  of  three  cows  irjeeted  with  doses  varying  from 
0-03  cc.  to  0-1  cc,  none  could  have  been  diagnosed  with 
certainty  as  tuberculous,  since  there  was  a  fall  of 
temperature  and  no  rise. 

With  the  two  healthy  calves,  neither  could  have  been 
diagnosed  as  tuberculous  from  the  slight  rise  of  tem- 
perature produced  (a  little  over  1°  F.)  Tuberculin  is, 
as  is  well  known,  of  itself  a  fever-producing  agent 
irrespective  of  its  action  in  tuberculosis. 

The  most  noteworthy  result  followed  the  injection  of 
tuberculin  in  the  last  cow  considered  above.  This 
cow  was  the  subject  of  chronic  pyemia,  and  not  only  did 
a  definite  febrile  disturbance  occur  (a  rise  of  2-8°  F.), 
but  there  was  an  extensive  local  reaction  at  the  site  of 
injection,  resulting  in  the  production  of  oedema.  This 
cow  might  well  have  been  diagnosed  as  tuberculous,  as 
indeed  was  the  case,  before  the  jDOst-mortem  exami- 
nation  was  made. 

It  appears,  from  the  experiments,  fair  to  conclude 
that  moderate  doses  of  tubercuHn  (0-2  to  0-3  cc.)  sub- 
cutaneously  injected  is  of  some  service  in  the  diagnosis 
of  tuberculosis  in  cows,  especially  if  the  disease  is 
active;  errors  of  omission  and  commission  in  diagnosis 
are  however  liable  to  occur. 


173  Details  of  the  Experiments  with  the  Injection  of 
.Koch's  Tubeeculin  in  Calves  and  Cows.  The 
temperature  was  taken. in  the  rectum. 

For  the  complete  record  of  the  post-mortem  exam.iiiation 
of  the  cows,  see  Part  V.,  p.  47;  of  the  calves,  see 
Part  IX.,  pp.  101,  102. 

Calf. — Healthy. 

Fed  with  phthisical  sputum,  but  found  healthy  at 
the  post-mortem  examination  (see  p.  102,  Calf  B, 
Exp.  II.) 

1892.  F. 

April  6       -  8  a.m.  -  1-03°. 

2  p.m.  -  102-2°. 

6  p.m.  -  102-6°. 

April?       -  8a.m.  -  101-2°. 

2  p.m.  -  102-8°- 

6  p.m.  -  103°. 

Aprils       -  8a.m.  -  102°. 

2  p.m.  -  102-8°. 
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1892. 
April  9 
April  10 

April  11 

April  12 


April  13 


6  p.m. 
8  a.m. 
2  p.m. 

8  a.m. 
2  p.m. 
6  p.m. 
8  a.m. 
2  p.m. 
6  p.m. 
lO'lS  a.m. 
10  30  a.m. 


12  noon 
2  p.m. 
4  p.m. 
6  p.m. 
8  p.m. 
10  p.m. 
12  midnight 
4  a.m. 
6  a.m. 
8  a.m. 
10  a.  m. 
12  noon 
2  p.m. 
4  p.m. 


F.  , 
103°. 
102°. 
102-4°. 
102°. 

101-  8°. 

102-  4°. 
102-2°. 
103°. 
102-4°. 
102-4°. 


102°. 
102-8°. 

102-  4°. 
104°. 
104-2°. 

103-  6°. 
104°. 
102-2°. 

101-  2°. 

102-  4°. 
102-6°. 
102-2°. 
102-2°. 
101-8°. 


Injection  of  0-2  cc. 
"tubercnlin  di- 
luted to  2-5  CO. 
subcutaneoiisly. 


BesuU.—The  injection  of  0-2  cc.  of  tuberculin  in  a 
healthy  calf  produced  a  slight  rise  of  temperature. 
The  average  temperature  for  the  six  days  preceding 
the  injection  was  about  102-2°  F, ;  for  the  12  houra 
following  the  injection,  103-3°  F. 


Gal?. — Healthy. 

174  Fed  with  phthisical  sputum,  but  found  healthy  at 
the  post-nioi'tem  examination  (see  p.  102,  Calf  D, 
Exp.  I.) 

1892. 
March  2     -  9  a.m. 

1  p.m. 

5  p.m. 

7  p.m. 

10  p.m. 
March  3     -  9  a.m. 

1  p.m. 

5  p.m. 

7  p.m. 

10  p.m. 
March  4     -  9  a.m. 

1  p.m. 

5  p.m. 

7  p.m. 

10  p.m. 
March  -5     -  9  a.m. 

1  p.m. 

5  p.m. 

7  p.m. 

10  p.m. 
March  6     -  9  a.m. 

1  p.m. 

5  p.m. 

10  p.m. 
March  7     -  1  p.m. 

5  p.m. 

7  p.m. 

March  8     -  9  a.m. 

1  p.m. 

5  p.m. 

7  p.m. 

10  p.m. 
March  9     -  9  a.m. 

1  p.m. 

.5  p.m. 

7  p.m. 

10  p.m. 
March  10-9  a.m. 

10.30  a.m. 


F. 

101-5°. 

102°. 

100°. 

101-6°. 

101-3°. 

101-3°. 

101-1°. 

102-2°. 

a 

102-3°. 

101-3°. 

102°. 

101-1°. 

102-3°. 

101-3°. 

101°. 

101-1°. 

101-3°. 

101-4°. 

101-4°. 

101-3° 

101-4°. 

101-2°. 

103°. 

101-3°. 

102°. 

102°. 

101-3°. 

100-3°. 

102-1°. 

101-3°. 

101-2°. 

102-2°. 

101-1°. 

101-3°. 

101-4°. 

102-2°. 

101-2° 

101-2°. 

11.30  a.m. 
12.30  p.m. 
2.30  p.m. 
4.30  p.m. 
6.30  p.m. 
8.30  p.m. 
10.30  p.m. 


101-3°. 

101-2°. 

101-  4°. 

102-  3°. 

103-  1°. 

103-  1°. 

104-  1°, 


Injection  of  1  cc. 
tuberculin,  undi- 
luted. 


1892. 

March  11    .  7  a.m.  -  101'2° 

9  a.m.  -  -101-3°. 

11a.m.  -  101-3°. 

1p.m.  -  101-1°, 

3  p.m.  -  101-3°, 

5  p.m.  -  102°. 

7  p.m.  -  102-1°. 

9  p.m.  .  102-1°. 

Result. — The  injection  of  1  cc.  of  tuberculin  in  a 
healthy  calf  produced  a  slight  riyo  of  temperature  six 
hours  after  injection.  The  average  temperature  for 
the  eight  days  preceding  the  injection  was  101-5°  F ; 
for  the  12  hours  following  the  injection,  102-3°  F. 


Calf. — Tuberculous. 


175  Calf  fed  with  phthisical  sputum. 


intestines 
Exp.  II.) 

1892. 
April  6 


April  7 

April  8 

April  9 
April  10 

Ajoril  11 

April  12 


and  mesenteric  glands  (see 


Tuberculosis  of 
p.  102,  Calf  A, 


April  12 


April  13 


8  a.m. 
2  p.m. 
6  p.m. 
8  a.m. 
2  p.m. 
6  p.m. 
8  a.m. 
2  ixm. 
6  p.m. 
8  a.m. 
2  p.m. 
8  a.m. 
2  p.m. 
6  p.m. 
8  a.m. 
2  p.m. 
6  p.m. 
10.15  a.m. 
10.30  a.m. 


12  noon 
2  p.m. 
4  p.m. 
6  p.m. 
-  8  p.m. 
10  p.m. 


F. 

101-2°. 

100-  8°. 
101°. 
101°. 
101°. 

101-  6°. 
101°. 
101-4°. 
101-8°. 

101-  2°. 

102- 2°. 
101-4°. 
101°. 
101-8°. 
101-2°. 
101-6°. 
101-2°. 
101-2°. 


101-  4°. 
100-8°. 

102-  4°. 

103-  8°. 
103-2°. 
106°. 


Injection  of  0-2  cc. 
tuberculin  di- 
luted to  2-.5  cc., 
subcutanecuBly. 


12  midnight  105-4° 


4  a.m.  -  104-2° 

6  a.m.  -  106-6°. 

8  a.m.  .  lu5-6° 

10  a.m.  -  108°. 

12  noon  -  105-2°. 

2  p.m.  -  106°. 

4  p.m.  -  104-6°. 

Besult. — The  injection  of  0-2  cc.  of  tuberculin  in  a 
calf  with  slight,  but  active,  tuberculosis  of  the  intestine 
and  mesenteric  glands  produced  a  well-marked  rise  of 
temperature  ubout  six  hours  after  the  injection.  The 
average  temperature  for  the  six  days  preceding  the 
injection  was  101-2°  F. ;  for  the  28  hours  following  the 
injection  nearly  104-4°  F. 


176  Calf. — Tuberculous.  ^ 

Calf  fed  with  bovine  tuberculous  material  (see  p.  103, 
Calf  D).  Tuberculosis  of  intestine,  mesenteric,  and 
other  abdominal  lymph  glands,  of  those  in  thorax,  and 
of  pleura. 

F. 

-  9  a.m.        -  102°. 
1  p.m.        -  102°. 
5  p.m.        -  100-4° 
7  p.m.        -  101-3°. 
10  p.m.       .  101-4°. 

-  9  a.m.         -  101-4°. 
1  p.m.         -  101-2°. 

5  p.m.  -  102--S°. 
7  p.m.  -  102-1°. 
10  p.m.       -  100-4°. 

-  9  a.m.         -  102-1°. 
1  p.m.         -  101-2°. 

6  p.m.         -  102-4°. 

7  p.m.         -  102°. 
10  p.m.       -  100-4°. 

-  9  a.m.         -  102°. 
1p.m.         -  102-1°. 
5  p.m.        -  10g-l°, 

y  3  . 


1892. 
March  2 


March  3 


March  4 


March  5 
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ROVAL  COMMISSION  ON  TUBERCULOSIS: 


March  6 


1893. 

7  p.m. 
10  p.m. 

9  a.m. 
1  p.m. 
5  p.m. 

10  p.m. 
March  7     -  1  p.m. 

5  p.m. 
7  p.m. 

March  8     -  9  a.m. 

1  p.m. 

5  p.m. 

7  p.m. 

10  p.m. 
March  9     -  9  a.m. 

1  p.m. 

5  p.m. 

7  p.m. 

10  p.m. 
March  10    -  9  a.m. 

10.45  a.m. 


-  102°. 

-  101-4°. 

-  102-1°. 

-  ioi-a°. 

-  102-4°. 

-  102°. 

-  101-4°. 

-  102-1°. 

-  102-2°. 

-  101-2°. 

-  102-3°. 
.  101-4°. 

-  101-1°. 

-  101-4°. 

-  101-3°. 

-  102-1°. 

-  101-4°. 

-  102°. 

-  101-4°. 

-  102°. 
—      Injection  of  1  cc. 

tuberculin,  un- 
dihited- 

■11.30  a.m.  -  102-3°. 

12.30  p.m.  -  102-2°. 

2.30  p.m.    -  102-3°. 

4.30  p.m.    -  104-2°. 

6.30  p.m.    -  106-r. 

8.30  p.m.    ••  105-4°. 

10.30  p.m.  -  105-1° 
March  11    -  7  a.m.        -  102*1°. 

9  a.m.         -  102-1°. 

11a.m.       -  102°. 

1p.m.         -  101°. 

3  p.m.         -  101°. 

5  p.m.         -  101-4°. 

7  p.m.        -  102°. 

9  p.m.        -  101-2°. 

JieniU.  'I'he  injection  of  1  cc.  of  tuberculin  in  a 

tuberculous  calf  showed  in  about  six  hours  a  distinct 
rise  of  temperature.  The  average  temperature  of  the 
calf  for  the  eight  days  preceding  the  injection  was 
101-6°  F. ;  for  the  12  hours  succeeding  the  injection  was 
nearly  104=  F. 


CO-W  17. — MODEKATE  TUBEKCULOSIS. 

178  Tuberculosis  of  the  lungs,  lymphatic  glands  in  the 
thorax,  intestines,  and  mesentei-ic  glands. 

First  Inoculation. 
1893.  F. 
Feb.  21      -  7.30  p.m.    -  103-6°. 
Feb.  22      -  8  a.m.        -  100-8°. 

11.30  a.m.  -      —     Injected  with  0-3  cc. 

tuberculin  di- 
luted to  3  cc, 
subcutaneously. 

12  noon      -  100-6°. 
2  p.m.        -  101°. 
4  p.m.        -  101-4°. 
6  p.m.        -  103°. 

8  p.m.        -  103-2°. 
10  p.m.       -  102°. 
12  midnight  103°. 

Feb.  23       -  6  a.m.        -  103-8° 

9  a.m.        -  102-6°. 

Besult. — The  injection  of  OS  cc.  of  tuberculin 
produced  no  great  rise  of  temperature,  although  the 
animal  in  six  hours  after  the  injection  was  slightly 
febrile  for  16  hours. 


1893. 
March  19 


Second  Inoculation, 
F. 

9  a.m.         -  101°. 


p.m. 


6  p.m. 
10  p.m. 
March  20    -  9  a.m. 

2  p.m. 
2.5  p.m. 


Co-TO-  16. — Moderate  TtrBEKCULOsis. 
177  Tuberculosis  of  lungs  and  lymphatic  glands  in  the 
thorax. 

1892.  F. 
Jane  8       ■  10  a.m.       -  100-2°. 

2  p.m.        -  102°. 

6  p.m.        -  103-4°. 
10  p.m.       -  102-1°. 
June  9       -  10  a.m.       -  10] -1°. 

3  p.m.        -  103°. 

6  p.m.        -  102-4°. 

10  p.m.       -  102°. 
June  10      -  9.30  a.m.     -  100-4° 

10  a.m.       -      —     Injection  of  0'2  cc. 

tuberculin  di- 
luted to  2-5  cc, 
subcutaneously. 

12  noon  -  101-4°. 
2  p.m.        -  302-4°. 

4  p.m.        -  105-2°. 
6  p.m.        -  106°. 

8  p.m.        -  103-1°. 
10  p.m.       -  10.3°. 
12  midnight  102-4°. 
June  11      •  4  a.m.         -  101*4° 
6  a.m.        -  101-4°. 

8  a.m.        -  101-2°. 
10  a.m.       -  100-2°. 
12  noon      -  99-8°. 
2  p.m.        -  100-1°. 
6  p.m.        -  102°. 

June  12      -  5.15  a.m.    -  100-2°. 

9  a.m.  -  100-3°. 
1p.m.  -  100-2°. 
5  p.m.        -  100-4°. 

June  13      -  9  a.m.        -  100-2°. 

Jlesult.- — The  injection  of  0-2  cc.  of  tuberculin  pro- 
duced in  a  cow  with  moderate  tuberculosis  a  definite 
rise  in  temperature  six  hours  after  the  injection.  The 
average  temperature  for  12  houi-s  on  the  day  preceding 
the  injection  was  102-1°  F. ;  for  the  12  hours  following 
the  injection,  103-3°  F. ;  the  highest  rise  above  the 
highest  before  injection  being  1-8°  F. 


-  101-6°. 

-  102-2°. 

-  101-2°. 

-  101-8°. 

-  102°. 
—     Injected  with  0-3  cc. 

tuberculin  di- 
luted to  3  cc, 
Bubcutaneously. 

4  p.m.        -  102°. 

6  p.m.        -  102-2°. 

8  p.m.        -  102-6°. 

10  p.m.       -  105°. 

12  midnight  105-6°. 
March  21    -  2  a.m.        -  105-4°. 

6  a.m.        -  103-2°. 

8  a.m.        -  103-4°. 

12  noon      -  102-6°. 

2  p.m.        -  102-6°. 

4  p.m.        -  102-6°. 

8  p.m.        -  101-6° 

12  midnight  101-6°. 

8  a.m.  -  101°. 
Result. — A  second  injection  of  the  same  dose  of 
tuberculin  27  days  after  the  first,  produced  a  definite 
rise  of  temperature  in  eight  hours.  The  average 
temperature  for  12  hours  on  the  day  preceding  the 
injection  was  101-5°  F.,  and  for  the  12  hours  following 
the  injection  103-8°  F. 


COW  12. — Moderate  Tubeeculosis. 
179  Tuberculosis  of  longs  and  posterior  mediastinal 
glands. 

1892.  F. 
October  19  -  10.20  a.m.  -  101-2°. 

10.25  a.m.  -      —       Injection  of  0-5  cc. 

tuberculin  di- 
lated to  3-5  cc, 
subcutaneously. 

12  noon      -  103°. 
2  p.m.        -  103-2°. 

4  p.m.  -  103°. 
6  p.m.  -  102°. 
8  p.m.  -  102°. 
1a.m.        -  100-8°. 

5  a.m.  -  101-2°. 
8  a.m.  -  100-6°. 
12  noon      -  101° 

6  p.m.        -  101-4°. 
8  n.m.        -  lOr. 

Jlesult. — The  injection  of  0-5  cc.  of  tuberculin  in  a 
cow  with  moderate  tuberculosis  produced  a  slight  rise 
of  temperature  within  two  hours  after  inoculation. 


COW  15. — Moderate  Tdbeeculosis. 
180  Well-marked  tuberculosis  of  lungs  and  of  the  lymph 
glands  in  the  thorax,  few  "  grapes  "  on  pleura. 

1892.  F. 
July  17       -  8  a.m.        -  1012°. 

12  noon      -  102-3°. 
p.m.        -  102-3°. 
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1893. 
July  18 


8  p.m. 
8  a.m. 

12  noon 
4  p.m. 
I  p.m. 


F. 

-  102-3°. 

-  101-6°. 

-  102-3°. 

-  102-1°. 

-  102-8°. 


July  19 


12  midnight  101-2°. 
11a.m.       -  101-2°. 

11.5  a.m.    -      —      Injection  of  0-03  cc. 

tuberculin  di- 
luted to  1-5  cc, 
subcutaneously. 

2  p.m.        -  102-3°. 

6  p.m.        -  101°. 

8  p.m.        -  100-2°. 

10  p.m.       -  100-2°. 

2  a.m.        -  100°. 

6  a.m.        -  100-1°. 

10  a.m.      -  101-2°. 

2  p.m.        -  101-2°. 

6  p.m.        -  lOr. 

8  p.m.        -  101-4°. 

10  p.m.       -  101-2°. 
Result.— The   injection   of  O'OS  cc.  of  tuberculin 
produced  in  this  case  of  moderate  tuberculosis  no  rise 
of  temperature ;  if  anything,  a  slight  fall. 

COW  22. — Advanced  and  G-eneealised  Tuberculosis. 
181  Tuberculosis  of  the  serous  membranes,  lungs, 
lymphatic  glands  of  thorax,  kidneys,  intestines,  and 
mesenteric  glands. 

1892.  '  ^^ 
July  17       -  8  a.m.        -  100°. 

12  noon      -  101°. 
4  p.m.        -  102-1°. 
8  p.m.        -  104°. 
July  18       -  8  a.m.        -  99-4°. 

12  noon  -  103-4°. 
4  p.m.  -  104-1°. 
8  p.m.  -  103-2°. 
12  midnight  102-2°. 
July  19       -  11a.m.       -  102-2°.        _  _ 

11-5  a.m.    -      —       Injection  of  0  05  00. 

tuberculin  di- 
luted to  2-5  cc, 
subcutaneously. 
2  p.m.        -  102-2°, 
6  p.m.        -  100-4°. 
8  p.m.        -  102-3°. 
10  p.m.       •  103-1°. 
July  20      -  2  a.m.        -  103-4°. 

6  a.m.        -  101-2°. 
10  a.m.       -  103°. 
2  p.m.        -  101-3°. 
6  p.m.        -  101°. 
8  p.m.        -  100-2°. 
10  p.m.       -  100-4°. 
Result. — The  injection  of  0^05  cc.  of  tuberculin  in  a 
cow  with  advanced  and  generalised  tuberculosis  pro- 
duced no  rise  of  temperature,  which  was  higher  before 
the  injection  than  after  it. 

COW  11. — Moderate  Tubekculosis. 
182  Tuberculosis  of  the  lungs  and  bronchial  glands ; 
to  a  slight  extent  of  liver. 

1892.  F. 
September  6  12  noon      -  103-2°. 

4  p.m.        -  104-4°. 
8  p.m.        -  104°. 
12  midnight  103-4°. 
September?   8a.m.        -  101-4°. 

10.20  a.m.  -      —       Injection  of  0-1  cc. 

tuberculin  dilu- 
ted to  5  cc,  sub- 
cutaneously. . 

12  noon      -  102-2°. 

2  p.m.        -  102-4°. 

4  p.m.        -  102-4°. 

8  p.m.         -  101-4°. 

12  midnight  101-2°. 
Septembers  4a.m.        -  100-2°. 

8  a.m.        -  100-4°. 

12  noon  -  102°. 
Result. — The  injection  of  0-1  cc.  of  tuberculin  in  a 
cow  with  moderate  tuberculosis  produced  a  slight  fall 
of  temperature,  and  not  a  rise.  The  average  proportion 
of  a  period  of  12  hours  preceding  the  injection  was 
103-75°  F.,  of  a  similar  period  following  101  9°  F. 


COW  27. — TSTox-TuBEiicuLOUs, 
183  A   snb-diaphragmatic   non-tuberculous    abscesfi ; 
interstitial  mastitis. 

F. 

-  10-2°. 

-  101-6°. 

-  101-8°. 

-  101-2°. 
—      Injection  ol  0-3  cc. 

tnberculin  dilu- 
ted to  3  cc,  sub- 
cutaneously. 

-  101-4°. 

-  102°. 

-  102-'2°. 

-  102°. 

-  102-6°. 


1893. 

February  16  1  p.m. 

5  p.m. 
9  p.m. 

February  17  9  a.m. 

11.45  a.m. 


2  p.m. 
4  p.m. 
6  p.m. 
8  p.m. 

10  p.m. 

1-2  midnight  103°. 
February  18  6  a.m.        -  104-&°.    CEdema  at  site  oi 

injection,  over  an 
area  8  inches  in 
diameter  on 
February  19fcli ; 
persisted  till 
after  February 
24th,  and  gradu- 
ally disap- 
peared. 

9  a.m. 
12  noon 
6  p.m. 

February  19  9  a.m. 

184  Result.— The  injection  of  0-3  cc.  of  tubercnlin  in  a 
non-tuberculous  cow  suffering  from  a  chronic  internal 
abscess  produced  a  slight  rise  of  temperature  over 
12  hours  following  the  injection.  The  average  tem- 
perature for  nine  hours  on  the  day  preceding  the 
injection  was  101-8°  F. ;  for  the  19  hours  following  the 
injection,  102-7°I\  

mQUIEY  n. 


-  104°. 

-  101-2° 

-  101°. 

-  100-4° 


185  Part  V. 

Details  of  the  Post-mortem  Examinations  of  the  Oom's 
the  meat  or  milk  of  which  was  used  for  experiment. 

Total  ntimber  of  cows,  27  : — 

Cows  with  mild  tuberculosis  -  -  8 
Cows  with  moderate  tuberculosis  -  10 
Cows  with  advanced  and  generalized 

tuberculosis       -        -         -  -  7 

Cows  with  disease  of  the  udder  (non- 
tubercular)  and  no  tuberculosis  in 
body        -          -  .  -  2 

In  the  records  not  only  the  naked-eye  appearances  of 
the  organs  are  given,  but  the  microscopical  examination 
of  the  meat  and  of  the  tuberculous  organs. 

Abbreviations  used  : — 

T.B.  =  tubercle  bacilli. 

T.B.  X.  =  small  number  of  tubercle  bacilli. 
T.B.  XX.  =  large  number  of  tubercle  bacilli. 
T.B.  XXX.  =  very  large  number  of  tubercle  bacilli. 


Cows  WITH  Mild  Tuberculosis,  8. 

The  meat  from  each  of  these  was  used  for  experiment, 
and  the  milk  from  two  (7,  8). 

COW  1. 

Killed  and  examined  at  Cattle  Market,  September  8th, 

1892.    Moderately  well  nourished. 

Serous  membranes :  Post- 

(i.)  Pleurce. — The  left  pleura  showed  at  its  lower  mortem 

third  on  both  the   parietal   and  visceral 

surfaces  some  thick  masses  of  "  grapes." 

(ii.)  Pericardium.  1      • ,  i 
T,    .,  ^  Quite  normal, 

(ill.)  Peritoneum,  J  ^ 

Organs  .- 

(i.)  Lungs.  —  Left  showed  a  caseating  nodule 
(2*  X  1^-  inches)  in  the  lower  lobe  beneath 
the  surface.    The  right  lung  was  normal. 

{ii.)  Kidneys.        I  e>ite  normal, 
(ill.)  Suprarenals.  J  ^ 

(The  other  organs  had  not  been  preserved.) 

Lyviph  glands  : 
'Bronchial.-\j^^^^^, 
Lumbar.  J 

Popliteal  Showed  one  or  two  doubtful  nodules. 

Y  4 


feOYAL  COMMISSION  ON  TUBERCULOSIS 


Microscopical  diagyiosis  of  Tuhercle: 

"Grapes." — Ten  sections;  caseous  tubercle ;  t.b.  x. 

Topliteal  gland. — Normal,  except  one  small  area 
where  bacteria  and  an  early  cell-necrosis  were 
seen  ;  no  tubercle  bacilli ;  not  tubercular. 

Meat  was  of  moderately  good  colour ;  no  tubercle 
risible  to  naked  eye. 

Microscopical  examination. — Hump,  eigbt  sections; 
norm'il . 


COW  2- 

Killed  and  examined  at  Cattle  Market,  August  12, 
1392.    The  animal  was  very  well  nourished. 

Serous  memhranes  : 

(1.)  Pleural. — Attached  to  the  pleural  surface  of  the 
diaphragm  were  numerous  "  grapes."  Some 
few  were  also  met  with  attached  to  the 
visceral  pleura  ab  the  apices  of  the  lungs, 
(ii.)  Peritoneum. — On  the  iDcritoneal  surface  of  the 
diaphragm  were  numerous  "  grapes,"  of  sizes 
varying  from  a  pea  to  a  walnut,  some  few  of 
which  were  caseating. 

Organs 

Lungs  were  quite  normal  on  section. 
Kidneys. — ISl  ormal. 

(The  other  organs  had  not  been  pi'eserved.) 

Lymph  glands : 
Bronchial,  "j 

Mediastinal,    5-  were  quite  normal. 

Popliteal,  J 
The  lumbar  and  coDliac  glands  had  been  removed. 
Meat. — The  meat  was  of  very  good  colour ;  no  visible 
tubercle. 

Microscopical  e.vamAnation.  — Rump ;  six  sections  ;  a 
?cund-cel]ed  infiltration  at  one  spot;  no  caseation; 
no  tubercle  bacilli ;  not  tubercular. 


3.  Kidneys. — Normal. 

4.  Lymphatic  glands. — Caseous  tubercle  in  some  of 
the  hronchial  glands,  in  the  posterior  mediastinal,  and 
in  the  lumbar  glands,  two  of  which  on  section  show 
several  recent  tubercles  in  the  cortex  of  the  gland. 

_  All  other  organs  had  been  removed  before  examina- 
tion. 

Microscopical  diagnosis  of  Tuhercle.— Pleura.— llh.Q 
"  grapes  "  on  section  show  round  cells,  large  and  small, 
with  giant-cells ;  no  caseation ;  no  tubercle  bacilli 
found  in  16  sections. 

Mea,t  — Normal  in  appearance  ;  firm  : 

Bump. — Ten    cover-glass    preparations    of  the 
squeezed  juice  show  no  tubercle  bacilli.  Seven 
sections   show  noraaal    muscle    structure ;  no 
tubercle  bacilli. 
Loin. — Ten  cover-glass  preparations  of  squeezed 
juice ;  no  ttibercle  bacilli.     Six  sections  show 
normal  muscle  structure ;  no  tubercle  bacilli. 
Breast. — Ten  cover-glass  preparations  of  squeezed 
juice;    no  tubercle  bacilli.     Eleven  sections: 
10  are  normal ;  one  shows  a  small  collection  of 
round  cells ;  no  tubercle  bacilli. 
Therefore  in  30  preparations  of  the  muscle  juice  no 
tubercle  bacilli  was  present.     In  24  sections  of  the 
muscle  no  tubercle  was  iJreseut. 


COW  3. 

Killed  at  Cattle  Market,  November  17th,  1891.  The 
carcase  was  dressed,  when  examined,  and  would  have 
passed  inspection.  The  iinimal  was  moderately  well 
nourished. 

Serous  membranes  i 
(i.)  Pleurm,  1 
(ii.)  Pei'itoneum,    i- were  normal, 
(lii.)  Pericardium,  J 

Organs  • 

Lungs  showed  no  tubercle. 
Kidneys. — Normal. 

(Other  organs  had  not  been  preserved.) 
Lymph  glands : 

Bronchial,    and  posterior  mediastinal. — Enlarged  ; 

well-marked  caseous  and  calcareous  tubercle. 
Lumha/r. — Enlarged  ;  no  tubercle  to  naked  eye. 
Popliteal. — Not  enlarged ;  no  naked-eye  tubercle. 
Microscopical  diagnosis  of  Tubercle : 

Bronchial  gland. — Six  sections ;   showed  caseous 
tubercle,  with  numerous  giant  cells  ;  no  tubercle 
bacilli  ;  normal  gland  tissue  in  parts. 
Popliteal  gland. — Six  sections  ;  normal. 
Lumbar   gland.  —  Fifteen    sections  :  nine  sections 
showed  normal  glandular  structure  ;  three  showed 
one  focus  of  early  cell-necrosis,  and  three  others 
two  foci  in  each  section.    No  tubercle  bacilli. 
Meat. — Normal  in  appearance  ;  no  naked-eye  tubercle. 
Microscopical  exam/ination.  —  Bump ;   six   sections  ; 
normal :  cocci  at  edge  of  sections. 


l\rilch  cow,  slaughtered  as  a  "  contact "  animal  at 
Cattle  Market,  June  2ud,  1891. 

1.  Serous  membranes. — Pleura;  adherent  and  covered 
everywhere  with  yellowish  brown  "grapes.''  Peri' 
toneum  and  pericardium,  normal. 

2.  Ltmgo. —NormaL  except  for  a  hydatid  cyst,  size  of 
a  chestnnt,  in  left  luna. 


COW  s. 

Killed  at  Cattle  Mafket,  November  17th,  1891.  The 
carcase  was  well  nourished  and  moderately  fat ;  would 
have  passed  inspection. 
Serous  membranes : 

(i.)  Pleurce  thickly  covered  with  "grapes";  not 

caseating. 
(ii.)  Peritoneumi~]^orm&\. 
Organs  : 

Lungs  showed  a  few  scattered  miliary  grantilatiGhS. 

There  was  no  caseous  tubercle. 
Kidneys.  — Normal . 

(The  other  organs  had  not  been  preserved.) 
Lymph  glands : 

Bronchial  and  posterior  mediaatincd  showed  caseous 

tubercle. 
Lumbar. — Normal. 

Popliteal. — Not  enlarged;  no  naked-eye  tubercle. 
Microicopical  diagnosis  of  tubercle : 

Pleura. — Thirteen  sections  ;  caseous  tubercle  ;  no 

tubercle  bacilli  found. 
Lungs.  —  Eleven    sections  ;    "  grapes  "  attached 

showed  numerous  giant-cells  ;  T.B.  x  ;  lung  tissue 

normal. 

Popliteal  gland. — Fifteen  sections  ;  normal. 

Meat. — No  tubercle  visible  to  naked  eye. 

Microscopical  examination.  • —  Bump,  eight  sections : 
normal;  a  fcAV  groups  of  cocci  between  the  muscular 
fibres. 


Post- 
mortem ei- 
araiiiati  in. 


COW  6. 

Killed  and  examined  at  Cattle  Market,  March  25th, 
1892.    The  animal  was  well  nourished. 
Serous  memhranes : — 

(i.)  Pleura: — Both  the  visceral  and  parietal  layers 

of  the  pleura  were  covered  with  "  grapes." 
(ii.)  Pericardium. — Norjnal. 
Organs  : 

Lungs  were  slightly  affected  with  tubercle. 
Kidneys. — Normal. 

(The  other  organs  had  not  been  preserved.) 
Lymph  glands : 
Mediastinal. — Some  were    slightly  enlarged  and 

showed  tubercle  just  commencing. 
Pe^OTc— Showed  very  early  tubercle ;  only  one  of 

two  were  affected. 
Popliteal. — Normal. 
Microscopical    diagnosis  of    Tubercle.—  Grapes ;  10 
sections ;    showed    fibroid    tubercle ;    no    caseation  • 
T.B.  X. 

3fe«i.---The  muscles  were  darker  than  natural :  four 
cover-slip  preparations  were  made  of  the  expressed 
meat-juice  ;  no  tubercle  bacilli. 

Microscopical  examination.  —  Bump,  nine  sections  ; 
normal. 


I'ost- 

tiiortera  cX 
mninationl 
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COW  7. 

Killed  and  examined  afc  Harrow,  iTovember  22nd, 
1893.    Cow  was  very  mucli  emaciated. 

Serous  membranes : 
(i.)  PleurcB,  1 

(ii.)  Pericardium,  >  were  all  quite  normal, 
(iii.)  Peritoneum,  J 


showing  on  sections  numerous  sinuous  cavities 
(ducts)  full  of  caseous  material.  The  right  quarters 
were  normal  to  the  naked  eye. 

Microscopical  examination  of  tidder : 

Mammary  duct. — Nine  sections.  Contents  of  duct ; 
caseous  matter,  cells,  T.B.  xx.    The  duct  wall 


MILIAR"^' 


KCASEOIJS 
TUBERCLE 


Eig.  1.  Diagram  of  lungs  of  Cow  7. 


Organs  : 

(i.)  Lungs. — There  was  a  caseous  nodule  at  each 
base  and  a  few  miliary  tubercles  scattered 
about  in  the  substance  of  the  lung-tissue. 

(ii.)  Liver  showed  sereral  areas  of  caseating 
tubercle. 

(iii.)  Spleen. — There  was  a  nodule  of  tubercle  on  its 

inner  surface. 
All  other  organs  were  cjuite  normal. 

Lymph  glands : 

Bronchial  slightly  tubercular. 

Post  mediastinal. — Calcareo-caseouS  tubercle. 

Glands  in  lesser  omentum. — Caseous  tubercle. 
The  mesenteric,  lumbar,  pelvic,  and  popliteal  glands 
and  the  supra-mammary  glands  were  quite  normal. 
The  intestines  were  normal. 

Microscopiad  diagnosis  of  Tubercle. — Liver. — Fifteen 
sections ;  caseous  tubercle  ;  T.B.  x. 

Meat  was  of  good  colour  ;  no  visible  tubercle. 


showed  a  small  round  cell  infiltration  ;  no  tubercle 
bacilli. 

Udder,  left  anterior  quarter. — Sparsely  scattered 
miliary  tubercle  ;  no  caseation  ;  no  tuoercle 
bacilli. 

Udder,  right  anterior  quarter. — Eleven  sections ;  at 
one  point  a  collection  of  small  rounds  cells ;  no 
caseation ;  no  tubercle  bacilli. 

Udder,  right  posterior  quarter, — Eleven  sections  ; 
normal. 

Meat  firm  and  of  good  colour ;  no  visible  tubercle. 
Microscopical  examination. — Pump,  twelve  sections  ; 
normal. 


Cows  WITH  Moderate  Tubeeculgsis,  10. 

The  meat  of  eight  (9-16)  used  for  experiment ;  tho 
milk  of  seven  (Nos.  11,  12,  13,  15,  16,  17,  18). 


Hi  ex- 
itioii. 


COW  8. 

Killed  and  examined  a,t  Harrow,  November  23rd, 
1892.    The  animal  was  well  nourished. 

Serous  membranes : 
(i.)  Pleurae,  "I 

(ii.)  Pericamlium,  \  were  all  quite  normal, 
(iii.)  Peritoneum,  J  - 


Organs  : 

(i.)  Lungs. 
(ii.)  Liver. 
(iii.)  Spleen. 


1 


I  None  of  these  organs 
^were  affected  with 
'i  tubercle. 


(iv.)  Heart. 

(v.)  Uterus  and,  vagina 
(vi.)  Kidneys  and  adrenals.^ 

Lymph  glands : 

Mesenteric. — Several  showed  tubercle,  some  caseous 

but  mostly  calcareous. 
Supra-mammary. — Were  enlarged,  matted  together, 

and  showed  caseo-calcareous  turbercle. 
In  lesser  omenttim. — One  gland  showed  caseous 

turbercle. 

The  bronchial,  mediastinal,  cojliac,  lumbar,  pelvic, 
and  popliteal  glands  were  quite  normal. 

Intestines. — Small  intestines  showed  numerous  small 
calcifying  nodules  in  the  mucous  membrane  between 
the  Peyer's  patches.    The  large  gut  was  quite  normal. 

Udder. — The  left  posterior  teat  had  been  amputated. 
Both  left  quarters  were  fused  together  and  solid. 


COW  9. 

Cow  from  Veterinary  College,  killed  June  22nd,  1891. 

1.  Serous  membranes. — Pleurae. — Adhesions.  Perito- 
neiim  and  pericardium. — Normal. 

2.  Lungs. — Extensively  tuberculous,  with  old  and 
recent  lesions. 

3.  Kidneys. — Normal. 

4.  Lympathic  glands. — Bronchial  glands  showed  cal- 
careo-caseous  tubercle.  A  gland  below  diaphragm  was 
enlarged  and  caseous.  Lumbar  glands  showed  tubercle. 
Mesenteric  glands  normal. 

5.  Udder. — Small,  but  normal.  Supra-mammary 
glands  enlarged,  but  equal  in  size.    Normal  on  section. 

Meat. — The  muscles  of  the  diaphragm  and  intercostals 
were  normal  in  appearance. 

,  Bump. — Part  of  the  muscular  tissue  was  pale,  and 
showed  numerous  whitish-yellow  nodules,  the  size 
of  a  split  pea,  over  an  area  of  2^  inches  in 
diameter.  Some  of  the  nodules  were  caseating, 
and  were  surrounded  with  a  very  hard  connective 
tissue.  No  tubercle  bacilli  were  found  in  cover- 
glass  preparations  made  of  the  expressed  muscle- 
juice. 

Microscopical  examination. — Bump,  thirteen  sections. 
Seven  sections  showed  two  areas  of  caseous  tubercle 
very  fibroid;  no  tubercle  bacilli.  Six  sections  showed 
one  caseous  area  ;  no  tubercle  bacilli.  Extensive  fibrosis 
extending  between  the  muscle  fibres. 


Post- 
mortem ex- 
amination. 


/  64140. 
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ROYAL  COMMISSION  ON'. TUBERCULOSIS  : 


COW  lO. 

Killed  and  examined  at  the  Cattle  Market,  April  otli, 
1892.    The  animal  was  well  nourished.. 

Serous  memhranes : 

(i.)  PleurcB. — ISTormal. 
(ii.)  Feritoneum. — Kormal. 

Organs:  -,     .  ,       ,  ^ 

Lungs.— V>ot\L  lungs  were  studded  with  tubercle, 
showing  caseous  patches  the  size  of  a  bean  sur- 
rounded with  miliary  granulations. 
Kidneys. — Normal. 

(The  other  organs  had  not  been  preserved.) 

'Lymph  glands : 
Bronoidal, 

Posterior  mediastinal, 
Pelvic, 

Pof»MieaZ.— Enlarged,  and  showed  one  or  two  small 
nodules  the  size  of  a  pea. 
Microscopical  diagnosis  of  tubercle. — PopUieal  gland. — 
11  sections  ;  caseous  tubercle  ;  T.B.  x. 


were  enlarged 
throughout. 


ana  caseous 


J>  were  all  quite  normal. 


were  some  few  points  of  caseation.  There- 
was  a  calcified  mass  the  size  of  a  filbert  in 
the  upper  part  of  the  lower  lobe  of  the  right 
lung.  •  The  upper  lobes  were  quite  healthy, 
fii.)  Liver. — There  was  a  small  tubercular  nodule 

on  the  upper  surface  of  the  right  lobe, 
(iii.)  Spleen,  '] 
(iv.j  Heart,  T 
(v.)  Kidneys,  \ 
(vi.)  Suprarenals, 
iVii.)  Pancreas, 
(viii.)  Uterus  and  vagina, 
(ix.)  Ovaries,  \ 
(x.)  Udder,  I 
Lymph  glands.— All  the  lymph  glands  were  somewhat 
softened,  but  otherwise  quite  normal,  except  one  of 
the  hroncMal  glands,  which  showed  a  small  deposit  of 
tubercle. 

Intestines. — Normal. 

Microscopical  diagnosis  of  tuhef>-cle — Limgs,  nine  sec 
tions  ;  caseous  tubercle  ;  no  normal  lung  tissue  j 
T.B.  xsx. 


V'CASEOUS 
V  MODULE 


MILIARY  X. 


R 


Fig.  2-  Biagram  of  Lungs  of  Cow  11. 


jfeai.— Was  in  first-class  condition,  and  of  good 
colour,  and  showed  no  visible  tubercle;  nine  cover- 
slip  preparations  were  made  of  the  exiDressed  meat- 
juice  ;  no  tubercle  bacilli. 

Microscopical  examination. — Hump,  nine  sectie,ns  ; 
*■  normal. 


Meat  was  of  good  colour,  but  somewhat  boggy,  and 
showed  no  visible  tubercle. 

Microscopic  examination. — Eiimp,  seven  sections;. 
normal. 


Killed 
1892. 


COW  11. 

and  examined  at  Harrow, 


September  9th, 


Post- 
mortem ex- 
,  amination. 


Serous  memhranes  : 

■  (i.)  Pleurce,  1 
(ii.)  Pericardium,  Uill  quite  normal. 

(iii.)  Peritoneum,  J 
Organs : 

(i.)  Limgs. — Both  lower    lobes  wei'e 
throughout  with  miliary  tubercle. 


COW  12. 

Killed  and  examined  at  Harrow,  October  21st,  1892 

both  bases 


at 


affected 
There 


Serous  memhranes : 

(i.)  Pleurce. — Adhesions 

"  grapes." 
(ii.)  Perimrdium,  1  -^^  normal, 

(m.)  Peritonetim,  J 

Organs : 

(i.)  iM?zgs.— Exteusively  tubercular. 


Post- 
No  morteiri 
aminati 


Fig.  3.  Diagrams  of  Irungs  of  Cow-12. 
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(ii.)  Liver. — Showed  three  hydatid  cysts  on  upper 
surface ;  no  tubercle. 

Spleen, 


(It.)  Kidneys, 
(v.)  Su]prarenals, 
(vi.)  Pancreas, 
(vii.)  Uterus, 
(viii.)  Ovaries, 
(ix.)  Udder, 


)>  were  all  quite  normal. 


J 


Lymph  glands. — Posterior  mediastinal, — I'our  out  of 
eight  fcubercular  ;  the  others  were  enlarged  and 
fibroid.  The  bronchial,  cceliac,  lumbar,  popliteal,  and 
mesenteric  glands  and  the  glands  round  the  stomach 
and  in  the  lesser  omentum  were  quite  normal. 

Intestines. — Showed  no  ulceration  or  tubercular 
deposit. 

Microscopical  examination : 

Lung.— 47  sections  ;  caseous  areas ;  surrounded  by 
round  cells  ;  innumerable  cocci  in  caseous 
matter  ;  no  tubercle  bacilli ;  fibrous. 

Udder. — 13  sections  ;  normal. 
Meat. — Showed  no  yisible  tubercle.    Of  good  colour. 


The  anterior  mediastinal,  the  iliac,  lumbar,  cceliac, 
supra-piammary,  and  popliteal  glands,  and  the  glands 
in  the  lesser  omentum  were  normal. 

Intestines : 

Small  gut — JTormal. 

Large  gut. — Was  thinner  than  normal  at  its  lower 
part,  and  there  was  a  good  deal  of  pigmentation. 
There  was  no  ulceration. 

Microscopical  examination  : 
Lung. — Nine  sections;  caseous  tubercle;  T.B. 
Udder. — Eleven  sections ;  normal. 
Meat  firm  and  of  good  colour;  no  visible  tubercle. 
Microscopical   exa^mination. — Rnmp,   nine  seccions 
normal. 


COW  14. 

Killed  and  examined  at  Cattle  Market,  November 
17th,  1891.  The  carcase  was  moderately  well  nourished 
and  fairly  fat.    It  would  have  passed  inspection. 


J-CASEOUS 
"XjUBERCl-E 


Fig.  4.  Diagram  of  Lungs  of  Cow  ISi. 


Microscopical  examination. — Rump,  nine  sections.  In 
■one  part  there  was  a  collection  of  round  cells  around 
two  vessels  ;  no  caseation  ;  one  tubercle  bacillus 
icamS.    See  Plate  I. 


COW  13. 

Killed  and  examined  at  Harrow,  November  11th, 
1892.  The  animal  was  very  thin,  the  small  amount  of 
fat  present  was  of  an  orange-yellow  colour. 


Serous  membranes : 
(i.)  Pleurae, 
(ii.)  Pericardium, 
(iii.)  Peritoneum, 


all  quite  normal. 


Organs : 

(i.)  Lungs  were  affected  with  tubercle,  miliary  and 
caseous.  The  posterior  surface  of  the  lower 
lobes  were  most  affected,  and  section  of  the 
nodules  showed  caseation  in  the  larger  ones,  and 
commencing  caseation  in  the  smaller  ones. 
The  liver,  spleen,  heart,  kidneys,  suprarenals,  tderus, 
ovaries,  and  iidder  were  all  normal. 

Lymph  glands : 

Bronchial. — Were   matted  together,   and  showed 

miliary  and  caseous  cubercle. 
Posterior  me'liastinid. — Enlarged  and  caseous. 
Mesenteric. — One  only  showed  a  spot  of  doubtful 

tubercle. 


Serous  memhranes :  pQg(._ 

(i.)  Pleurce.~At  the  lower  part  weue  thiefc  bumches  ^fnltio?~ 

of    grapes,"  some  of  which  were  caseating. 
(ii.)  Peritoneum. — Normal. 

•  Qmganw:- 

-  Lungs  showed  a  few  large  patches  of  caseous 
tuoercie,  and  some  areas  of  racemose  miliary 
granulations. 

Kidneys. — Normal. 

(The  other  organs  had  not  been  preserved.) 

Lympih  glands  : 

Bronchial.  —  Showed  advanced  yellow  caseous 
tubercle. 

Luinla.r. — One  or  two  areas  of  doubtful  tubercle. 
Popliteal. — Normal  to  the  naked  eye. 
Mesenteric. — Normal;  not  enlarged. 

Microscopical  examination : 

Pleura:.. — Six  sections  ;  caseous  tubercle,  with  con- 
nective tissue  around ;  numerous  giant  cells  • 
T.B.  X. 

Lumbar  gland. — Eight  sections ;  no  caseation  ;  no 
tubercle  bacilli ;  not  tubercular. 

Popliteal  gland. — Nine  sections;  normal. 

Meat. — Normal  in  appearance  ;  no  visible  tubercle. 

Microscopical    examination. — Rump,    six     sections  ; 
normal. 
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)rtem  ex- 
linatioTu 


COW  15. 

Killed  and  examined  at  Harrow,  July  21st,  1892. 

Serous  membranes : 

(i.)  PZenrce— Showed  a  few  grapy  vegetations 
along  the  lines  of  the  ribs,  chiefly  m  the 
middle  of  the  thorax. 


(ii.)  Fericardium.  I  Q^jte  normal, 
[ill.)  Peritoneum.    J  ^ 


Intestines  : 

The  ccBCum  and  the  small  and  large  gut  were  quite- 
normal. 


Microscopical  examination : 

Posterior     mediastinal    gland.  ■ 

caseous  tubercle;  T.B. 
JJdder. — Nine  sections ;  normal. 


Ten  •  sections  j 


Fig.  5.  Diagram  of  Lungs  of  Cow  15. 


Organs : 

(i.)  Lungs.— Along  the  anterior  borders  of  both 
lungs  were  masses  of  tubercle,  for  the  most 
part  of  superficial  extent.    The  patches  were 
formed  by  an  aggregation  of  miliary  tu- 
bercles, which  here  and  there  were  becoming 
yellow  and  caseous, 
(ii.)  Liver, 
(iii.)  Sfleen, 
(iv.)  Kidneys, 
(v.)  Sufrarenals, 
(yI.)  SeaA't, 
(vii.)  Uterus, 
(viii.)  Ovaries, 
(is.)  Udder,  1 
(x.)  Thyroid,  J 

Lymph  glands : 

Bronchial.— One  showed  a  few  miliary  tubercles. 
Anterior  mediastinal.— One  showed  a  few  miliary 
tubercles. 

Posterior  mediastinal. — Soft  and  caseatmg. 
Mesenteric— A.  few  were  soft,  and  showed  some 
minute  heemorrhages  into  their  substance. 
The  cervical,  cceliac,  tracheal,  lumbar,  pelvic,  and 
popliteal  glands  were  all  quite  normal. 


were  all  perfectly  normal  to 
T    the  naked  eye. 


! 


Meat  was  of  a  fairly  good  colour ;  no  visiblo  tubercle. 
Microscopical    examination. — Bump,    nine  sections; 


COW  16. 

Killed  and  examined  at  Harrow,  June  13th,  1892, 
The  animal  was  very  much  emaciated. 

Serous  membranes : 

(i.)  Pleurae. — Normal, 
(ii.)  Pericardium. — Normal, 
(iii.)  Peritoneum. — Normal. 

Orqams:  ,  „  ,        n  i 

(i.)  Lungs.  —In  the  lower  half  of  the  left  lower  lobe 
were  masses  of  tubercle,  which  were  firm  at 
the  edges  and  breaking  down  in  the  centre. 
There  were  several  other  masses  about  the 
size  of  a  fist  in  the  lungs,  notably  one  larger 
than  the  others  in  the  right  lower  lobe  at  its 
apex,  and  another  at  the  base.  _ 

The  right  lung  contained  two  parasitic 
cysts. 


Post- 
mortem ej- 
amination. 


Fig.  6.  Diagram  of  lungs  of  Cow  16. 
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The  larynx  aud  trachea  were  normal, 
(ii.)  Liver  contained  a  small  parasitic  cyst,  and 
there  was  a  small  white  spot  on  its  upper 
surface, 
(iii.)  Spleen,  ~\ 
(iv.)  Kidneys,  I 
(v.)  Suprarenals,  | 

(vi.)  Heart,  J>were  all  quite  normal, 

(vii.)  Uterus, 
(yiii.)  Ovaries, 
(ix.)  Udder, 

Lymph  glands : 

Bronchial.  "I 

Anterior  mediastinal.  \  Enlarged  and  caseating. 

Posterior  mediastinal.  J 
The  cervical,  coeliac,  lumbar,  supra-mammary,  and 
popliteal  glands,  aud  the  glands  in  the  lesser  omentum, 
at  the  angles  of  the  jaw  and  behind  the  stomach,  were 
all  normal. 

Intestines. — There  were  several  small  tubercles^  scat- 
tered throughout  the  intestines,  for  the  most  part  in  the 
ileum.  The  larger  nodules,  some  nearly  as  large  as  a 
small  pea,  were  all  cretaceous.  A  tape  worm  was  found 
in  the  intestines. 

Microscopical  examination  : 

Lung.  —  Nine   sections  ;    caseous  tubercle  ;  no 

tubercle  bacilli. 
Liver. — Fourteen  sections  ;  normal ;  no  tubercle. 


(iii.)  Spleen, 

(iv.)  Kidneys,  \ 

(v.)  Suprarenals,  Were  all  quite  normal, 

(vi.)  Uterus, 

(vii.)  Ovaries,  J 

Lymphatic  glands : 

Mediastinal.  \  All  enlarged;  showed  large  masses 
Bronchial.    J     of  caseo-calcareous  tubercle 
Mesenteric. — Two  were  affected  with  caseo  -  cal- 
careous tubercle. 
Supra-mammary  glands. — Those  on  the  left  side 
were  enlarged  and   hardened ;   on   the  right 
hardened  only ;  no  tubercle. 
The  lumbar,  popliteal,  and  coeliac  glands  and  the  glands 
in  the  lesser  omentum  were  quite  normal. 

Intestines. — In  the  small  gut  were  two  nodules,  and 
there  was  an  ulcer  J  inch  in  diameter  in  the  ileum. 
Gcecum  and  large  gut  normal. 

Udder. — All  teats  and  ducts  were  normal. 
Left  posterior  quarter.— Normal  in  appearance  ;  ducts 
contained  coagulated  milk  ;  the  hard  mass  felt  during 
life  consisted  of  dense  fibrous  tissue  ;  no  tubercle. 

Left  anterior  quarter. — Normal ;  milk  in  ducts  not 
coagulated. 

Bight  posterior  quarter.— Normal;  milk  in  ducts  not 
coagulated. 

Bight  anterior  quarter.  —  Harder  than  normal ;  no 
tubercle. 


Tosterior    mediastinal    gland.  —  Nine    sections ; 

caseous  tubercle  ;  giant  cells  and  T.B. 
TJtWe,. —Sixteen  sections  ;  normal. 
Supra-mammary  gland. — Thirteen  sections  ;  normal. 
Intestines.  —  Eighteen    sections  ;    nodules    of  a 

tubercular  structure  iu  the   submucous  coat ; 

no  tubercle  bacilli, 
ifeai.— Apparently   quite   normal,  but  the  minced. 

meat  was  soft  and  boggy.    The  meat  was  of 

good  colour,  and  showed  no  visible  tubercle. 
Microscopical    examination.  —  Bump,    10  sections; 

normal. 


COW  17. 

Killed  and  examined  at  Harrow,  March  22nd,  1893. 
Eatfcer  poorly  nourished ;  not  much  fat.  _  Meat  of 
good  colour.    The  carcase  was  somewhat  moist. 

Serous  membranes : 

BleurcB. — Both  plcuras  showed  a  few  scattered 
patches  of  "  grapes." 
(ii.)  Fericardium.  -\^^^^^-^^ 
(ill.)  Peritoneum.  J 

Organs : 

(i.)  Lungs.— Both  lower  lobes  of  the  lungs  were 
affected  with  caseo-calcareous  tubercle. 

(ii.)  Liver. — There  was  a  small  parasitic  cyst  on. 
the  under-surface ;  no  tubercle. 


Microscopical  examination  : 

"  Grapes." — Four  cover-class  preparations  showed 

some  necrosing  cells  ;  no  tubercle  bacilli. 
Bronchial  gland.  —  Two  cover-class  preparations 

showed  T.B.  x. 
Lung. — -Eleven  sections  ;  caseous  miliary  tubercle  ; 

T.B. 
Udder.— 

Bight  posterior  quarter.  —  Seventeen  sections ; 
normal . 

Bight  anterior  quarter .—T^welwe  sections  ;  in  a  few 
parts  round-celled  infiltration ;  epithelium  o£ 
acini  normal ;  no  caseation ;  no  tubei'cle  bacilli. 

Left  anterior  quarter. — Seventeen  sections  ;  round" 
celled  interstitial  infiltration ;  slight  jDrolification 
of  epithelium  of  acini ;  no  caseation:  no  tubercle 
bacilli. 

Left  posterior  quarter.  —  Seventeen  sections  ;  ad- 
vanced round-celled  and  fibroid  interstitial  infil- 
tration ;  proliferation  of  epithelium  of  acini ; 
destruction  of  acini ;  no  caseation ;  no  tubercle 
bacilli. 

No  other  bacteria  in  any  of  the  sections  of  the  udder. 
Meat  was  of  good  colour,  and  showed  no  visibla 
tubercle. 

Microscopical  examination : 
Bump,  nine  sections;  normal. 

Intercostals  (beneath  "  grapes  ")j  ten  sections; 
normal. 
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EOYAL  COMMISSION  ON  TUBERCULOSIS: 


COW  IS. 

Killed  and  examined  at  Harrow,  February  22nd,  1893. 
There  was  very  little  fat  on  tlie  body,  and  wbat  was 
present  was  very  yellow,  almost  orange  colour.  The 
connective  tissues  were  "soapy"  to  the  touch.  The 
muscles  were  of  dark  colour,  not  bruised,  and  no 
nodules  of  tubercle  were  apparent  to  the  naked  eye. 


epithelium  of  acini,  and  obliteration  of  some 
acini ;  no  caseation  ;  no  tubercle  bacilli. 
Left  anterior   qii/Arter. — Seventeen   sections.  In 
exactly    same    condition    as'  right  posterior 
quarter. 

Left  ^josterior  qtiarter. — Twenty-one  sections.  In 
"the  same  condition  as  right  posterior  and  left 
anterior  quarters. 


AREAS  OF    CA.aEOUS,    MILIARY    TUBERCLE  L 

Fig.  8.  Diagram  of  lungs  of  Cow  18. 


were  all  enlarged,  and  showed 
caseo-calcareous  tubercle. 


Serous  meinhranes : 
(i.)  PleurcB,  1 

(ii.)  Feriecvrdium,  )■  were  all  quite  normal, 
(iii.)  Peritoneum,  J 
Organs: 

(i.)  Lungs  showed  caseating  miliary  tubercle, 
especially  in  the  posterior  part  of  the  two 
lower  lobes.  The  right  lung  was  somewhat 
more  affected  than  the  left 

(ii.)  Liver  contained  two  calcified  parasitic  cysts  ; 
no  tubercle. 

(iii.)  Kidneys.— Lei.t  kidney  was  normal.  There 
was  a  doubtful  tubercular  nobule  m  the 
cortical  substance,  just  beneath  the 
capsule  of  the  right  kidney. 

(iv.)  Suprarenals,^ 
(v.)  Spleen,  \ 

(vi.)  Heart,  )>were  all  quite  normal, 

(vii.)  Uterus,  | 
(viii.)  Ovaries,  J 

Lymphatic  glands  : 
Post  mediastinal 
Sronchial, 
Mesenteric, 

The  anterior  mediastinal,  lumbar,  cmliac,  supra-mam- 
mary, and  popliteal  glands  and  the  glands  in  the  lesser 
omentum,  at  the  angles  of  the  jaws,  were  all  quite 
normal. 

Intestines.— Small  gut  showed  27  nodules  of  tubercle, 
for  the  most  part  calcified. 

CcecMm.— Showed  five  nodules,  three  of  which  were 
calcified. 

Pedum  and  colon. — Normal. 

j/cUer—The  left  posterior  quarter  was  much  harder 
than  the  other  quarters,  and  was  very  nearly  dry _  on 
section,  whereas  the  other  quarters  contained  milk. 
This  hardness  was  most  marked  near  the  teat.  Some 
nodules  of  a  doubtful  nature  were  found,  two  white  and 
one  yellow.  The  other  quarters  were  soft  and  normal. 
There  was  no  definite  caseation,  and  no  evident 
tuberculosis  in  any  part  of  the  udder. 

Microscopical  examination.— Four  cover-glass  pre- 
parations were  made  of  the  caseous  material  from  a 
mesenteric  gland ;  showed  T.B.  x  x. 

Udder: 

Sight    anterior    gwcwier.— Twenty-one  sections. 

'  "   ■  •  fibro -cellular 

normal ;  no 


Moderate    degree   of  interstitial 
infiltration;   epithelium   of _  acini 
caseation  :  no  tubercle  bacilli. 
Bight  posterior  quarter. — Twenty  sections. 


-were  quite  normal. 


Inter- 


stitial fibro-cellular  infiltration ;  proliferation  of 


Cows  WITH  Advanced  and  G-eneealized 

TUBEECULOSIS,  7. 

The  meat  of  five  (19-23)  used  for  experiment,  and  the 
milk  of  six  (20-25). 

COW  29. 

From  the  Veterinary  College.  Killed  June  22nd, 
1891.    (Post-mortem  notes  supplied  by  Dr.  Woodhead.) 

SeroVjS  membranes. — The  pleurae,  pericardium,  and 
peritoneum  were  one  mass  of  grapes.  The  under  surface 
of  the  diaphragm  was  especially  affected.  A  large 
number  of  tubercle  bacilli  were  found  in  cover-glass 
preparations  of  the  juice  of  the  grapes. 

Organs : 

Lungs. — The  upper  lobe  of  the  left  lung  was  one 
mass  of  tubercle,  and  there  were  also  other 
masses  in  both  lungs  of  caseous  and  recent 
tubercle. 

Liver,  ~\ 

Kidneys , 

Suprarenals, 

Heart,  J 

Udder.  Throughout  the  whole  of  the  udder  were 

scattered  numerous  small  yellow  caseous  patches. 
The  posterior  quarters  were  more  affected  than 
the  anterior. 

Lymph  glands.— The  glands  at  the  root  of  the  lung 
a.nd  the  supra-mammary  glands  were  tubercular. 
Microscopical  diagnosis  of  tubercle. — G-rapes;  eight 
sections ;   fibrosis   and   miliary  tubercle  ;  numerous 
giant- cells  ;  T.B.  x  x. 

Meat.— In  the  muscle  of  the  buttock  were  a  large 
number  of  opaque  yellowish  and  tough  areas.  The  mass 
in  which  they  were  found  was  about  6  inches  broad  by 
2  deep.    Meat  from  elsewhere  was  normal  in  appearance. 
Microscopical  examination : 

Intercostal  mitscZes.— Nine  sections  ;  normal. 
Pump. — Seven  sections  showed  some  hjemorrhage 
between  fibres;  otherwise  normal;  38  sections 
showed  interstitial  fibrosis,  advanced  and  destroy- 
ing muscle  fibre ;  no  caseation ;  no  tubercle 
bacilli . 

COW  20. 

Killed  August  4th,  1891. 
Serous  membranes  : 

1.  Pleural. — A  few  "  grapy  "  masses  in  the  lower 

part,  with  ecchj'moses. 

2.  Peritoneum. — Miliary  tubercles  over   the  liver 

and  spleen. 

3 .  P erica rdium.  — Norm al. 
Orqa  ns : 

i.  Lungs. — Showed  numerous  large  scattered 
patches  of  yellow  tubercle,  and  some  areas 
of  softening. 


Post- 
mortem 
aminatio" 
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ISTormal. 


2.  Liver. 

3.  Spleen. 

4.  Heart. 

5.  Kidneys  and  adrenals. 

6.  Udder. — The  posterior  lobes  were  greatly  en- 

larged, and  were  one  very  tough,  mass  of 
yellow  tubercle.  The  anterior  lobes  were 
normal  in  some  parts,  in  others  infiltrated 
with  tubercle.  There  were  no  abscesses. 
The  sinuses  contained  a  somewhat  turbid 
serous  fluid. 

Intestinal  tract. — Tha  ileum  showed  a  tubercular  ulcer 
near  the  cfECum,  and  deposit  of  tubercle  in  the  mucous 
membrane.    The  rest  of  the  gut  was  not  examined. 

Lymph  glands  : 

1.  Bronchial. — Very  laarge ;  showed  old  caleareo- 

caseous  deposit  and  recent  tubercle. 

2.  Glands     celoiu     diapliragm. —  Showed  recent; 

tubercle. 

3.  Mesenteric. — Enormously  enlarged  ;  showed  both 

recent  and  calcareous  tubercle. 

4.  Lumbar. — One  enlarged  on  each  side  ;  tubercle. 

5.  Popliteal. — Not     greatly     enlarged;  showed 

doubtful  miliary  tubercle  in  cortex. 
Microscopical  diagnosis  of  tubercle : 

Udder. — Eight  sections ;  caseous  tubercle  ;  T.B.  xxx  ; 

all  alveolar  structure  gone. 
Udder   duct. — Six    sections ;     caseous    tubercle ; 
T.B.   xxx ;    duct  contains    T.B.   xxx ;  caseous 
tubercle  of  duct  walls. 
Mesenteric  gland. —  Six  sections  ;    advanced  caseous 
tubercle ;  T.B.  xxx. 

Popliteal  (//rtWfZ.— Normal  lymph  gland  tissue ;  no 
caseation  ;  no  tubercle  bacilli. 

Meat. — ISTormal  in  appearance  ;  no  visible  tubercle  ; 
10  cover-slip  preparations  were  made  of  the  meat-juice 
from  the  rump,  ]  0  from  the  breast-muscle,  and  10  from 
the  diaphragm  ;  no  tubercle  bacilli  were  found.  Bump, 
nine  sections  :  normal. 


-were  all  quite  normal. 


COW  21. 

Killed  8th  February,  1892.  (Post-mortem  notes 
supplied  by  Dr.  Woodhead.) 

Serous  membranes.    Pleurce. — There  was  well-marked 
pleurisy,   especially   on    the   upper    surface   of  the 
diaphragm. 
Organs : 
Lungs. — Tubercular. 
Liver,  '] 
Spleen, 
Kidneys, 
Pancreas,  J 

Uterus  was  very  much  congested,  and  there  were 
numerous  small  yellow  patches  occupying  the 
position  of  the  colyledons. 
Intestines  : 

The  mucous  membrane  of  both  the  large  and  small 
gut  was  very  much  congested,  and  a  series  of 
small  tuberculous  ulcers  could  be  traced 
throughout  both. 

The  ccecum  also  showed  a  number  of  small  round 
tuberculous  ulcers. 


Ccecal. — Considerably  enlarged. 
Lumbar. — Enormously  enlarged  and  caseous. 
Mesenteric. — Enlarged  and  tuberculous. 
Glands  round  uterus. —  Enormously  enlarged  and 
caseous. 

Supjra-mammary  glands. — Enormously  enlarged  and 
caseous  on  the  left  side  ;  caseous,  but  not  so 
greatly  enlarged,  on  the  right  side. 

Udder. — Distinctly  tubercular.  Wear  last  teat  on 
the  left  side  of  the  udder  a  series  of  large  cavities 
containing  serous  fluid,  lined  with  soft  caseous 
mateiial,  had  taken  the  position  of  the  reservoirs. 
This  quarter  of  the  udder  was  enormously  en- 
larged, and  was  caseous.  There  were  large 
tubercular  masses  in  various  stages  of  growth. 
The  right  posterioi*  quarter  was  also  tubercular  ; 
the  two  anterior  quarters  showed  nothing 
abnormal  to  the  naked  eye. 
Miscroscopical  examination  : — Udder  : 

Left  posterior  quarter.  —  Six  sections ;  advanced 
caseous  tuljercle;  T.B.  xxxx  ;  no  normal  gland 
tissue  left. 

Right  posterior  quarter. — Ten  sections ;  showed  the 

same  appearances  as  left  posterior  quarter. 
Left  anterior  cptarter. — Nine  sections  ;  in  three  of 

these  one   miliary  tubercle  was  seen,  and  one 

tubercle  bacillus. 
Might   anterior  quarter.  —  Thirteen   sections;  no 

tubercle  present,  but   some   interstitial  small- 

celled  infiltration. 
Meat. — No  visible  tubercle. 

Miscroscopical  examincdion. — Fore-quarter,  nine  sec- 
tions ;  normal. 


COW  22. 


The 


Killed  and  examined  at  Harrow,  July  26th,  1892. 
animal  was  very  much  wasted. 
Serous  membranes : 

(i.)  Pleurce.- — The  pleuras  showed  "  grapes  "  both  on 
their  visceral  and  parietal  surfaces ;  they  were 
most  numerous,  and  of  largest  size  at  the  bases 
of  the  lungs. 

(ii.)  Peritoneum. — Somewhat  slimy  to  the  touch. 
"Grapes"  were  to  be  seen  attached  to  the 
peritoneum  at  the  brim  of  the  true  pelvis,  in  the 
pouch  of  Douglas,  on  the  utero- vesical  ligament, 
on  the  under  surface  of  the  central  tendon  of  the 
diaphragm,  and  on  the  anterior  surface  of  the 
stomach. 

(iii.)  Pericardium. — Normal. 
Organs : 

(i.)  Lungs. — The  greater  part  of  both  lower  lobes 
consisted  of  caseous  material.  Yery  little 
of  the  lung  tissue  anywhere  was  free  from 
miliary  tubercles, 
(ii.)  Liver. — Normal  on  section  ;  a  few  "  grapes  " 
were  attached  to  its  anterior  and  lateral 
borders. 

(iii.)  Spleen. — Normal  on  section;  showed  on  its 
outer  surface  a  few  •'  grapes." 


Post- 
morte 
aminat 


Fig.  9.    Diagram  of  Lungs  of  Cow  23. 


The  stomach  was  normal. 
Lymph  glands : 

Mediastinal,  f  ^  ^^'^  enlarged  and  caseous. 


(iv.)  Kidneys.  —  Large,  and  showed  in  their 
cortices  numerous  miliary  tubercles  com- 
mencing to  caseate. 


Z  4 
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(v.)  Suprarenals,'} 
(vi.)  Vagina,  I 

(v'i.)  Ovaries,        )>were  quite  normal, 
(viii.)  Thyroid,  j 
(ix.)  Udder,        J  ■,  mi 

(x.)  ZJferas.— Enlarged  and  walls  fhickened.  ihe 
whole  of  the  nracous  membrane  of  the  organ 
•was  replaced  by  a  firmly  adherent  dirty- 
yellowish  material,  very  like  the  caseous 
matter  of  the  glands. 
Lymph  glands : 

Anterior  mediastinal.  ]  Very  greatly  enlarged; 
Bronchial.  [.  caseous  almost  throughout, 

Posterior  mediastinal.  J  and  almost  all  calcifying. 
Mesenteric. — Every  gland  was  affected  with  tubercle, 
some  few  were  reddened,  softened,  and  becoming 
caseous;  but  the  great  majority  showed  very 
little  gland  structure,  and  were  beginning  to 
calcify. 

The  cervical,  coeliac,  iliac,  lumbar,  supra-mammary, 
and  the  popliteal  glands,  and  the  glands  in  the  lesser 
omentum,  and  around  the  pylorus,  were  quite  normal. 

The  small  intestines  contained  tubercles  in  all  stages 
of  ulcerating,  caseating,  and  calcifying.  They 
were  most  numerous  in  the  Peyer's  patches. 

The  caecum  contained  a  few  tubercular  ulcers,  and 
there  was  some  slight  deposit  of  tubercle  in  the 
large  intestine. 


(4.)  Kidneys.— -^h&Te  were  a  few  small  tubercles  in 
the  cortex. 

(5.)  Uterus. — Gornua  adherent,  No  evident  tubercle 
of  the  mucous  membrane  or  of  the  cotyle- 
dons. 

(6.)  Suprarenals. — Quite  normal. 
(7.)  if eari.— Normal. 

(8.)  Udder. — All  four  quarters    and  teats  were 
normal. 
Lymph  glands : 

,  J  .  T  J .  7  r -^11  tlie  glands  were  greatly 
Antertor  mediastinal,  j  enlarged  and  showed  caseo- 
Bronchial.  _      K    calcareous    tubercle  on 

Posterior  mediastinal,  section 
Mesenteric. — Fourteen  of  these  glands  were  affected 
with  tubercle,  for  the  most  calcifying.    A  gland 
at  the  angle  of  the  scapula  was  caseous. 
The   coeliac,  lumbar,  pelvic,  supra-mammary,  and 
popliteal  glands  and  the  glands  in  the  lesser  omentum 
were  quite  normal. 

Intestines. — There  was  a  small  nodule  about  the 
middle  of  the  ileum,  projecting  from  the  mucous 
membrane  ;  otherwise  the  intestines  both  large  and 
small  were  quite  normal. 

Microscopical  examination  : 

Lung. — Ten  sections ;  peribronchial  and  peri- 
arterial small-celled  infiltration ;  cell  degenera- 
tion in  parts ;  no  caseation ;  no  tubercle  bacilli. 


Figure  10.    Diagram  of  LuDgs  of  Cow  23. 


Microscopical  examination : 

Xidney.  Ten  sections  ;  caseous  tubercle  ;  tubercle 

bacilli. 

J7c?(^er.— Ten  sections  ;  normal. 
Uterus.— 'Eq   tubercular   structure ;  no 

bacilli  :  not  tubercular. 
Posterior  mediastinalgland.— Four  sections  ; 
tubercle  ;  T.B. 
Meat. — No  visible  tubercle. 
Microscopical  examination.  —  Bump,  nine 
normal. 


tubercle 


sections 


'ost- 

aortem  ex- 
mination. 


COW  23. 

Killed  and  examined  at  Harrow,  February  17th, 
1893.  The  animal  was  extremely  emaciated,  there  was 
very'little  fat,  and  the  carcase  was  very  wet. 

Serous  membranes :  ,       -,        •     i  p 

(i.)  Pleurae.  The  visceral  and  parietal  surlaces 

of  both  pleuras  were  thickly  covered  with 
"  grapes." 
(ii.)  Pericardium.— 'Eovmal. 

(iii.)  Peritoneum.— The  under  surface  of  the  dia- 
phragm,  the  parietal  peritoneum,  the  great 
omeiitum,  and  the  mesentery  were  thickly 
covered  with  "  grapes  " 

Organs  .- 


(1.)  Lungs. 
(2.)  Liver. — "Grapes 

toneal  surface 

substance. 
(3.)  Spleen.—"  Grapes 


and  adhesions  on  its  peri- 
no  evident  tubercle  in  its 

on  the    outer  surface ; 


"Grapes."  Nine  sections;  advanced  caseous  tu- 
bercle with  extensive  fibrosis  ;  T.B.  x. 

Uterus. — Fourteen  sections  ;  normal. 

Udder. — Left  anterior  quarter,  11  sections  ;  normal. 
Left  posterior  quarter  (near  sinus),  11  sections; 
connective  tissue  with  collections  of  cells ;  no 
udder  tissue  to  be  seen.  Right  anterior  quarter, 
nine  sections  ,  normal.  Eight  posterior  quarter, 
nine  sections ;  normal. 

Meat. — Very  dark  in  colour,  but  some  parts  of  the 
rump  were  pale  and  moist ;  no  visible  tubercle. 

Microscopical  examination : 

Bump. — Thirteen  sections  ;  normal. 
Intercostals  with  pleura  attached. — Eleven  sections; 
normal. 


Malpighian  corpuscles  enlarged. 


COW  24. 

Post-mortem  examination  November  13th,  1891.  The 
animal  was  very  thin  and  emaciated. 

Serous  membranes  : 

Pleural. — There  was-some  light  inflammation  of  the 

pleura  over  the  right  lower  lobe  (not  tubercular). 
Pericardium. — There  was  some  organising  plastic 

pericarditis ;  no  evident  tubercle. 
Peritoneum. — The  great  omentum  showed  on  its 

surface  a  gelatinous  exudation  looking  like  early 

grapes. 
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Organs : 

(i.)  Lungs. — There  was  some  pneumonic  consoli- 
dation in  parts ;  no  caseous  tubercle,  but  a 
few  miliary  granulations  were  seen, 
(ii.)  Kidneys. — The  left  kidney  showed  on  section 
three  hard  caseous  areas  softening  in  the 
centre  at  the  apices  of  three  pyramids.  The 
right  showed  four  similar  patches,  and  there 
were  some  scattered  miliary  tubercles  in 
both  kidneys. 

(iii.)  Sttprarenals. — Both  were  infiltrated,  and 
almost  completely  destroyed  by  hard  yellow 
caseating  tubercle. 

(iv.)  Uterus  and  vagina. — The  vulva  was  inflamed 
and  excoriated.  The  os  uteri  showed  a  small 
raised  nodule.  Both  horns  of  the  uterus 
showed  tubercular  deposits.  One  was 
greatly  enlarged  with  thickened  walls  infil- 
trated with  nodules  of  yellow  caseous 
tubercle,  and  with  jDrojecting  nodules 
beneath  the  mucous  membrane,  which  was 
deeply  congested.  The  cavity  of  tne  horn 
contains  a  thick  yellow  material  containing 
numerous  tubercle  bacilli.  There  was  no 
ulceration. 

(v.)  Ovaries.— Not  enlarged.    Both  showed  on 
section  a  few  small  ibci  of  caseous  tubercle, 
(vi.)  Heart,  1 

.^V.i'}  I  were  all  free  from  tubercle. 

(Till  I  B'pieen,  | 

(ix.)  Pancreas,} 

Lymphatic  gloMds  : 

Bronchial. — Enlarged,  hard,  pigmented  with  a  few 

foci  of  caseous  tubercle. 
Posterior  mediastinal. — Greatly  enlarged  ;  tuber- 
_  cular. 

Mesenteric. — All  enlarged  and  caseous. 
Cceliac. — Enlarged ;  caseo-calcareous  tubercle. 
Coecal. — Enlarged  and  caseous. 

Supra-mammary ■ — Normal  in  appearance  on  left 
side  ;  enlarged  and  hard  on  right. 

iwm&ar  j"  ^^^^^^7  enlarged  and  caseous. 
Intestines .--Tlh.e  small  intestine  showed  no  tubercle. 
Udder. — The  right  quarters  were  enlarged  to  about 
twice  their  normal  size ;  on  section  they  were  very 


Uterus. — Four  sections  showed  caseating  tubercle, 

T.B.  xxxx. 
Vagina. — Six  sections  ;  no  tubercle. 
Ovary. — Eight  sections ;  no  tubercle. 


j  "  Soapy,"  but  otherwise  normal. 


COW  25. 

Killed  and  examined  at  Balham,  May  18th,  1893. 
The  animal  was  greatly  emaciated.  The  muscles 
were  flabby  and  dark  in  colour,  and  the  subcutaneous 
tissues  were  very  oedematous. 

Serous  membranes  : 

PleurcB. — Some  slightly  developed  "  grapes  "  were 

present  on  the  right  pleura.    They  were  most 

numerous  at  the  base. 
Pericardium 
Peritonev,m 

Organs : 

Lungs. — The  left  lung  showed  some  collections  of 
miliary  tubercles  in  its  upper  lobes ;  and  the 
lower  lobe  consisted  almost  entirely  of  miliary 
tubercles  caseating. 

The  right  lung  contained  in  its  lower  lobe 
numerous  caseous  masses.  There  was  very  little 
normal  lung  tissue  remaining.  The  upper  lobes 
were  practically  normal. 

Liver. — Contained  several  nodules  of  caseo-cal- 
careous tubercle  of  about  the  size  of  walnuts. 

Kidneys. — Eight  kidney  showed  well  -  marked 
tubercle  in  the  cortex,  running  along  the  lines 
of  the  vessels. 

The  left  kidney  showed  one  or  two  small  white 
tubercles  just  beneath  the  cortex. 

Uterus.— Ihe  right  horn  of  the  uterus  contained 
in  its  wall  a  hard  mass  of  tubercle,  commencing 
to  break  down.  The  mucous  membrane  of  the 
uterus  was  intact  over  the  mass.  Left  horn  was 
normal. 

Spleen,  ^ 

Ovaries,  \ 

Cervix  uteri,  )>were  all  normal. 
Vagina,  | 
Suprarenale,  J 


Fig.  11.  Diagram  of  lungs  of  Cow  25. 


tough.  There  was  no  evident  congestion  or  tubercle. 
The  left  quarters  were  slightly  enlarged,  but  normal  on 
section. 

Microscopical  examination : 

Cover-slip  preparations  of  the  vaginal  discharge 

showed  tubercle  bacilli. 
Bight  udder. — Twelve  sections  :  sparsely  scattered 

caseating  tubercle ;  T.B.  xxx. 
Left  udder. — Fourteen    sections  ;   eight  sections 
showed  a  tubercular  structure  with  giant-cells, 
but  no  tubercle  bacilli,  and  six  sections  contained 
T.B.  X. 

Eight  supra-mammary  gland.  —  Eight  sections  ; 
eight  sections  were  normal,  but  other  sections 
showed  sparsely  scattered  miliary  tubercles  with 
giant-cells  and  T.B.  x. 

/  64140. 


Lymph  glands : 

Anterior  mediastinal. — Enlarged,  and  showed  caseo- 
calcareous  tubercle. 

Posterior  mediastinal.  \  enlarged,  and  full 

Bronchial.  1    of /softened  caseous  tuber- 

1.    culous  matter. 

Cceliac. — Slightly  enlarged,  and  showed  some  points 
of  caseous  tubercle. 

Mesenteric.  —  All  the  mesenteric  glands  were 
greatly  enlarged,  and  showed  gritty  tubercle  on 
section. 

Popliteal,  "I 

Lurrobar,   V  were  normal. 
Cervical,  J 

Glands  in  the  lesser  omentum  were  enlarged,  and 

showed  gritty  tubercle  on  section. 
Glands  at  the  angle  of  the  jaw  were  normal. 
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The  salivary  glands,  tongue,  tonsils,  and  larynx  were 
normal.  The  mesentery  was  extremely  oedematous, 
and  the  bone  marrow  was  very  gelatinous  and  watery, 
with  hsemorrhagic  points. 

Intei^tines.— Small  gut ;  about  35  well  marked  ulcers 
(varying  in  size  from  a  millet  seed  to  a  haricot  bean) 
were  seen.  They  were  chiefly  met  with  in  the  lower 
part  of  the  ileum. 

Large  gut  was  quite  normal. 

Cfficum  contained  one  or  two  nodules  or  tubercle, 
showing  commencing  caseation  in  their  centre. 

Jjdder.—-Th.e  right  half  of  the  udder  was  much  larger 
than  the  left.  Both  the  anterior  and  posterior  quarters 
on  the  right  side  showed  numerous  nodules  of  tubercle,  - 
which  were  breaking  down,  and  forming  large  cavities 
with  ragged  walls  conlaining  softened  caseous  matter. 
There  was  a  large  cavity  with  caseous  contents  at  each 
extremity  of  the  right  half  of  the  udder. 

In  the  left  half  of  the  udder  were  seen  several  small 
yellow  points  (i  inch  in  diameter),  surrounded  by  a 
dense  fibrous  tissue.  The  ducts  and  sinuses  leading  to 
the  teats  were  normal  in  all  quarters. 

Supra-mammary  (/Jawds.— Enlarged  and  showed  de- 
posits of  caseo-calcareous  tubercle.    The  right  showed 
more  advanced  tubercle  than  the  left. 
Microscopical  examination  of  udder : 

Bight  posterior  quarter. — Nine   sections  ;  caseous 
tubercle  ;   T.B.  xxx  ;   only  here  and  there  indi- 
cations of  the  acini  of  the  gland. 
Bight  anterior    quarter.— Ten    sections  ;  caseous 

tubercle  ;  T.B.  xxxx ;  no  structure  of  udder  left. 
Left  anterior  gwarier.— Fourteen  sections  ;  caseous 
tubercle  ;  T.B.  xxx ;  in  parts  normal  acini  and 
ducts  were  seen. 
Left  posterior   quarter.  —  Ten   sections  ;  caseous 
tubercle ;  T.B.  xxx  ;  more  normal  udder  tissue 
than  in  left  anterior  quarter. 
The  two  left  quarters  were,  therefore,  less  diseased 
than  the  two  right. 

Meat  showed  no  naked  eye  tubercle  on  section. 


with  connective  tissue  around  it.    The  centre  of  the 
nodule  showed  degenerated  cells  with  degenerated 
nuclei.    No  tubercle  bacilli ;  not  tubercular. 
Udder : 

Bight  anterior  quarter. — Nine  sections,  normal,  in 
one  or  two  parts  were  some  small  areas  with  an 
increase  of  the  interstitial  connective  tissue  ;  no 
tubercle  bacilli  ;  no  caseation ;  not  tubercular. 
Bight  posterior  quarter. — Twelve  sections  ;  normal. 
Left  anterior  quarter  at  its  junction  with  the  left 
posterior. — Nine  sections.    An  interstitial  small 
round-celled    infiltration,   proliferation  of  the 
acinous  cells  ;  no  caseation ;  no  tubercle  bacilli ; 
inflammatory. 
Left  posterior  quarter. — Six  sections  showed  a  small- 
celled   infiltration  obliterating  the   acini ;  no 
tubercle  bacilli ;  inflammatory. 
Teat  of  the  left  posterior  quarter. — Six  sections 
showed  papillomata  of  the  mucous  membrane  of 
the  teat ;  no  tubercle  bacilli. 


Cows  in  which  Tuberculosis  was  not  found,  but  in 
which  there  was  Non-tubekculous  Disease  of  the 
Uddek,  2. 

The  milk  of  these  cows  was  used  for  experiment. 
COW  26. 

Killed  and  examined  at  Harrow,  January  25,  1893. 

Serous  membranes : 
(i.)  Pleuroe,  "| 

(ii.)  Peritoneum,  V  were  all  quite  normal, 
(iii.)  Pericardium,  \ 

Organs:  . 

^i.)  Lungs.— 1\xe  right  lung  contained  a  parasitic 

cyst,  otherwise  they  were  quite  normal, 
(ii.)  Liver,  ~\ 
(iii.)  Spleen,  \ 
(iv.)  Kidneys,  >-were  all  normal, 

(v.)  Suprarenals,      _  | 

(vi.)  Uterus  and  ovaries,  J  .  , . 

Lymph  glands.— The  bronchial,  mediastinal,  caihac, 
lumbar, popliteal,  supra-mammary,  and  mesenteric  glands, 
and  the  glands  at  the  angle  of  the  jaw,  and  those  m  the 
lesser  omentum  were  all  quite  Eormal. 

Intestines.— Se\en  yellow  nodules  were  seen  m  the 
Beyer's  patches  towards  the  middle  of  the  ileum,  and 
two  calcareous  nodules  were  found  higher  up  m  the 
mucous  membrane  of  the  gut. 

jjdder.—The  two  right  quarters  were  larger  than  the 
left  and  were  full  of  milk,  and  on  section  they  were 
perfectly  normal.  The  mucous  membrane  of  their  teats 
was  also  normal. 

The  left  anterior  quarter  was  for  the  most  part 
normal.  There  were  one  or  two  doubtful  hard  and 
yellowish  areas  near  the  junction  with  the  left  posterior 
quarter,  but  there  was  no  evident  tubercle.  The  teat  of 
this  quarter  was  normal- 

The  left  posterior  quarter  was  small  and  uniformly 
hard ;  on  section  it  was  yellowish-brown  in  colour,  with 
numerous  minute  yellowish  areas.  There  was  no 
evident  tubercle.  The  mucous  membrane  of  the  teat 
Wtts  covered  with  numerous  small  warts  of  1-2  mm.  in 

diameter.  ,77m  + 

Microscopical  examination.— Intestinal  nodule.—  i  wenty  - 
nine  sections;  showed  a  nodule  in  a  solitary  gland 


COW  27. 

Killed  and  examined  February_28th,  1893. 
The  cow  was  fat  and  well  nourished.    Meat  firm  and 
of  good  colour. 

Serous  membranes : 

(i.)  Pleura. — A  few  adhesions  on  the  left  pleura, 

otherwise  normal, 
(ii.)  Pericardium,  j  Q^^ite  normal, 
(ill.)  Peritoneum.    J  ^ 
Between  the  pleural  and  peritoneal  coverings  of  the 
diaphragm  on  the  right  side,  an  abscess  about  4  inches 
in  diameter  was  found.    The  inner  lining  of  the  wall 
was  somewhat  ragged,  but  outside  this  there  was  an 
abundant  overgrowth  of  connective  tissue.    The  con- 
tents were  muco-purulent,  and  were  not  offensive.  A 
small  calcified  mass,  about  the  size  and  shape  of  a  hazel 
nut,,  was  found  inside  the  abscess. 

Organs : 

(i.)  Lungs. — The  left  lung  showed  a  thickened 
and  inflamed  pleura  at  its  base  where  it 
had  been  in  contact  with  the  abscess.  No 
tubercle. 

(ii.)  Liver, 
(iii.)  Spleen,  j 

(iv.)  Kidneys,  \ 

(v.)  Suprarenals,  ^were  all  quite  normal, 
(vi.)  Uterus, 
(vii.)  Vagina, 
(viii.)  Ovaries,  J 
Lymphatic  glands.— All  the  lymphatic  glands  were 
normal. 

Intestine. — The  small  gut  showed  two  small  solitary 
glands  enlarged  and  hardened,  calcareous  on 
section. 

Udder. — Left  posterior  quarter  most  remote  from 
the  teat  was  normal,  whereas  that  part  of  the 
quarter  nearest  to  the  teat  was  more  fibrous,  and 
contained  several  yellow  nodules. 

In  the  two  anterior  quarters  and  the  right 
posterior  quarter  numerous  yellow  nodules  were 
to  be  seen,  especially  round  the  teats.  The 
gland  tissue  was  very  fibrous. 

The  teats  and  large  ducts  were  normal. 
Microscopical  examination. — Six  cover-slip  prepara- 
tions were  made  of  the  contents  of  the  abscess. 
No  tubercle  bacilli. 

Udder.— Bight  posterior  quarter. — Nine  sec- 
tions ;  advanced  interstitial  mastitis ;  no 
caseation;  no  tubercle  bacilli;  not  tuber- 
cular. 

Left  anterior  quarter.— 'Nine  sections ;  advanced 
interstitial  mastitis;  no  caseation;  no 
tubercle  bacilli ;  not  tubercular. 
Left  posterior  quarter. — Six  sections ;  in  parts 
some  Bmall-celled  infiltration ;  in  other  parts 
cells  in  a  state  of  secreting  activity;  no 
caseation;  no  tubercle  bacilli;  not  tuber- 
cular. 

Bight  anterior  quarter. — Thirteen  sections; 
Bmall-celled  infiltration  compressing  acini; 
cells  not  in  a  state  of  secreting  activity; 
no  caseation;  no  tubercle  bacilli;  not 
tubercular. 
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INQUIEY  II. 


Part  VI. 

Containing  the  previous  history  of  the  milch  cows  used 
in  the  investigation  ;  with  a  record  of  the  physical 
examination  of  the  animals,  and  of  the  rectal 
temperature. 

The  analyses  and  microscopical  examination  of  the  milk 

are  given  in  Part  III.  of  the  Report. 
The  cows  are  arranged  in  numerical  order,  and  bear 

the  same  numbers  throughout  the  Report. 

COW  7. 

General  tuberculosis  ;  udder  normal. 

Arrived  at  Harrow  October  22nd,  1892. 

History. — The  cow  was  nine  years  old,  had  had 
several  calves,  and  had  been  "  failing  "  since  the  winter 
of  1891  -2.  The  milk  had  been  sold  up  to  the  date  of 
her  purchase  by  the  Royal  Commission. 

On  arrival  at  Harrow  the  cow  was  noticed  to  be  thin, 
suffering  from  diarrhoea,  and  had  a  slight  cough.  The 
udder  was  small,  but  quite  normal. 

The  cow  was  under  observation  for  31  days. 


Quantity  of  Milk  given  by  the  Cow. 


Date. 

Morning, 

Date. 

Morning. 

1892. 

1892. 

October  23  - 

600  cc. 

November  5 

550  cc. 

„      24  - 

560  cc. 

6 

370  cc. 

„      25  - 

400  cc. 

7  - 

600  cc. 

„      26  - 

400  cc. 

8  - 

500  cc. 

„      27  - 

750  cc. 

„        9  - 

580  cc. 

28  - 

750  CO 

„       10  - 

300  cc. 

29  - 

650  cc. 

11  - 

500  cc. 

30  - 

700  cc. 

„      12  - 

250  cc. 

„      31  - 
November  1  - 

700  cc. 

13  - 

550  cc. 

650  cc. 

14  - 

200  cc. 

2  - 

450  cc. 

15  - 

200  cc. 

620  cc. 

„      16  - 

150  cc. 

4  - 

800  cc. 

17  - 

100  cc. 

TemperaLure  of  Cow. 


1892. 

F. 

October  25 

9  a.m. 

-  102-4°. 

1  p.m. 

-  102°. 

5  p.m. 

-  103°. 

9  p.m. 

-  102-4° 

October  26 

9  a.m. 

-  101-2° 

1  p.m. 

-  101-4° 

5  p.m. 

-  101°. 

9  p.m. 

-  102-4° 

October  27 

9  a.m. 

-  102-8° 

1  p.m. 

-  102-2° 

6  p.m. 

-  102°. 

9  p.m. 

-  102-6°. 

October  28 

9  a.m. 

-  103°. 

1  p.m. 

-  102-6°. 

6  p.m. 

-  102-4°. 

9  p.m. 

-  102°. 

October  29 

9  a.m.     .  - 

-  103-4°. 

1  p.m. 

-  103-4°. 

5  p.m. 

-  102-8°. 

9  p.m. 

-  102-6° 

October  30 

9  a.m. 

-  102-6°. 

1  p.m. 

-  102-8°. 

5  p.m. 

-  103°. 

9  p.m. 

-  103°. 

October  31 

9  a.m. 

-  102-6°. 

1  p.m. 

-  103°. 

£  p.m. 

■  101-4° 

9  p.m. 

-  102°. 

COW  8. 

Taberculosis  of  internal  organs  and  of  udder. 

Arrived  at  Harrow  October  26  th,  1892. 

History. — She  was  purchased  in  Bristol  Market  in 
September  1891.  At  that  time  she  had  recently  calved, 
and  had  an  "  uneven  bag."  She  had  been  iu  milk  since 
that  date. 

On  April  18th,  1892,  her  left  posterior  teat  was 
amputated  for  acute  mastitis  of  the  corresponding 
quarter  into  which  the  knife  was  thrust.  This  was 
followed  by  a  continuous  discharge  for  many  weeks. 


The  other  quarters  of  the  udder  were  normal,  bat 
the  left  anterior  quarter  was  somewhat  hard. 

On  arrival  at  Harrow  (October  26th,  1892)  the  cow 
was  somewhat  emaciated,  but  there  was  no  cough.  In, 
the  left  posterior  quarter  of  the  udder  was  a  large  firm 
mass.  There  was  a  discharge  from  the  spot  where  the 
teat  had  been  amputated,  and  there  was  also  an  ulcer 
where  an  abscess  had  discharged.  The  cow  was  under 
observation  for  28  days. 


Quantity  of  Milk  given  iy  the  Cow. 


Date. 

Morning. 

Night. 

1892. 

October  27  - 

1,550  cc. 

660  cc. 

» 

28  - 

800  cc. 

400  CO. 

29- 

920  cc. 

Not  milked. 

30  - 

980  cc. 

„  31- 

November  1  - 

950  cc. 

>f 

1,000  cc. 

>! 

j> 

jj 

2 

3  - 

880  cc. 
900  cc. 

J) 
j> 

f) 

4 

5  - 
6 

7  - 

8 

9  - 

10 

720  cc. 
1,200  cc. 
1,050  cc. 

950  cc. 
1,150  cc. 

720  cc. 

930  cc. 

>» 
>> 

>> 

11  - 

830  cc. 

jj 

12 

650  cc. 

}> 

j> 

13  - 

820  cc. 

>7 

14 

580  cc. 

JJ 

» 

15  - 

500  cc. 

»» 

16           -  - 

620  cc. 

JJ 

17   -    ■  - 

600  cc. 

>J 

18 

470  cc. 

}t 

19  - 

20 

250  cc. 
510  cc. 

21    -  ... 

500  cc. 

3> 

Temperature  of  Cow. 


1892.  F. 

October  28          -     1  p.m.  -          -  102-4°. 

5  p.m.  -        -  101-4°. 

9  p.m.  -          -  101-4°. 

October  29          -     9  a.m.  -        .  101-8°. 

1  p.m.'  -          -  102-8°! 

5  p.m.  -        -  101-2°. 

9  p.m.  -          -  1014°. 

October  30          -     9  a.m.  -        .  102-2°. 

1  p.m.  -          -  101-8°! 

5  p.m.  -        -  102°. 

9  p.m.  -          -  102°. 

October  31          .     9  a.m.  -        .  101-6°. 

1  p.m.  -          -  101°.  ' 

5  p.m.  -        -  100-4°. 

9  p.m.  -          -  101°. 

November  1        -     9  a.m.  -          -  101-3°. 

1  p.m.  -      ,  -  102°. 

5  p.m.  -          .  101-3°. 

9  p.m.  .        .  102-2°. 

November  2        -     9  a.m.  .          .  102°. 

1  p.m.  -        .  102°! 

5  p.m.  .          -  101-8°. 

9  p.m.  .        -  102-2°. 


COW  11. 

General  tuberculosis ;  udder  normal. 

Arrived  at  Harrow  August  2nd,  1892. 

Historic.— The  cow  was  about  11  years  old.  She  had 
been  bought  by  a  dairyman  three  years  previous  to 
her  purchase  by  the  Royal  Commission.  She  had 
calved  three  weeks  before  her  arrival  at  Harrow,  and 
bad  been  ill  since  this  calving,  when  she  probably 
caught  cold.  She  had  had  a  cough  for  a  very  long 
time. 

On  arrival  at  Harrow  the  cow  was  not  markedly 
emaciated,  but  she  had  a  slight  cough.  The  udder 
was  quite  normal. 

The  cow  was  under  observation  for  38  days. 

A  a  2 


CO 


ROYAL  COMMISSION  ON  TUBERCULOSIS  : 


Quantity  of  Milk  given  hy  the  Cow. 


Qziantity  of  Milk  given  hy  the  Cow. 


Date. 

Morning. 

Night. 

August  3  - 

4,200  CO. 

2,800  cc. 

y, 

4       .        .  - 

4,500  cc. 

1,450  ce 

5  - 

4,820  cc. 

1,900  cc. 

„ 

6  - 

4,420  cc. 

2,000  cc. 

„ 
„ 

7  -         -  - 

8  -  - 

4,410  cc. 
4,230  cc. 

1,680  cc. 
2,140  cc. 

9      -           -  - 

3,930  cc. 

2,250  cc. 

» 

10        -         -  - 

5,140  cc. 

1,700  cc. 

11       -         -  - 

4,650  cc. 

1,210  cc. 

„ 

12  - 

4,720  cc. 

2,050  cc. 

13     -  - 

4,100  cc. 

2,200  cc. 

it 

14       -         -  - 

3,900  cc. 

2,750  cc. 

„ 

15  - 

3,950  cc. 

1,080  cc. 

16      -  - 

4,600  cc. 

1,850  ce. 

„ 

17     -          -  - 

5,100  cc. 

1,810  cc. 

18  - 

3,400  cc. 

1,860  cc. 

19      -  - 

3,420  cc. 

1,700  cc. 

-20  - 

3,550  cc. 

1,830  cc. 

21     -          -  - 

3,610  cc. 

1,460  cc. 

>t 

22  - 

3,550  cc. 

1,600  cc. 

J» 
J» 

23       -        -  - 

3,400  cc. 

1,860  cc. 

)» 

24     -  - 

2,850  cc. 

1,720  cc. 

25  - 

3,350  cc. 

1,600  cc. 

26      -          -  - 

3,000  cc. 

1,520  cc. 

27    -  - 

3,410  cc. 

1,370  cc. 

28      -  - 

2,880  cc. 

1,500  cc. 

29     -  - 

2,9.50  cc. 

1,150  cc. 

» 

30       -         -  - 

3,000  cc. 

1,120  cc. 

31      -          -  - 

2,650  cc. 

1,500  cc. 

September  1     -        .  - 

2,850  CO. 

650  cc. 

2  - 

2,800  cc. 

800  cc. 

)) 

3     -         -  - 

2,5^0  cc. 

650  cc. 

4    .  - 

2,310  cc. 
2,470  cc. 

1,150  cc. 

5     -  - 

1,200  cc. 

6    -  - 

2,470  cc. 

1,190  cc. 

J) 

7*    -      -  - 

8    -  - 

1,450  cc. 
1,700  cc. 

700  cc. 
1,320  cc. 

Date. 

d2J  V  ClllU^. 

October  5  - 

a  AAA    ^  ^ 

ZjOOO  cc. 

300  cc. 

)t 

6      -          -  - 

ZiyZOKJ  cc. 

120  cc. 

7  - 

1,930  cc. 

820  cc. 

)> 

8  - 

2,!i00  CC. 

230  cc. 

j> 

9       -         -  - 

i,yuo  cc. 

300  cc. 

lo- 

1,450 cc. 

150  CO. 

jj 

ll      -           -  - 

600  cc. 

2,200  cc. 

12  - 

300  cc. 

550  cc. 

)» 

13     -          -  - 

980  cc. 

400  cc. 

14     -  - 

550  cc. 

300  cc. 

15  - 

750  cc. 

280  cc. 

?» 

16      -          -  - 

480  cc. 

170  cc. 

)j 

17  - 

490  cc. 

150  cc. 

18     -          -  - 

380  cc. 

160  cc. 

19*    -  - 

210  cc. 

*  At  10.20  a.m.,  September  7tb,  the  cow  was  inoculated  with 
Koch's  Tuberculin. 


Temperature  of  Cow. 

1892.  F. 

August  9    -        -     10  a.m.  -        -  103°. 

2  p.m.  -       -  104-4°. 

10  p.m.  -        -  104-3°. 

August  10    -       -     10  a.m.  -       ■  103-2°. 

2  p.m.  -        .  104-4°. 

10  p.m.  -      -  104°. 

August  11  -        -     10  a.m.  -        -  104-1°. 

2  p.m.  -    -  -  104-3°. 

10  p.m.  -        -  105°. 

August  12    -       -     10  a.m.  -       -  104-2°. 

2  p.m.  -        -  103°. 

10  p.m.  -      -  104-1°. 

August  13  -       -     10  a.m.  -        -  103-2°. 

2  p.m.  -       -  104°. 

10  p.m.  -        -  104-4° 

August  14    -       -     10  a.m.  -       -  103-2°. 

2  p.m.  ■        -  104°. 

10  p.m.  -       -  103-4°. 

August  15  -       -      2  p.m.  -        -  103-4°. 

^                        10  p.m.  =       -  104-2°. 


COW  12. 

General  tuberculosis  ;  udder  normal. 

Arrived  at  Harrow  October  3rd,  1892. 

Hi'ston/.— She  had  calved  eight  or  nine  times,  and 
had  been  a  good  milker.  She  had  always  been  a 
healthy  cow  until  a  short  time  before  she  was  purchased 
by  the'  Royal  Commission,  when  she  began  to  lose  flesh 
very  fast,  and  developed  a  cough. 

On  arrival  at  Harrow  the  cow  was  emaciated,  refused 
food,  and  had  a  bad  cough.  The  breathing  was  very 
shorr.  At  the  lower  part  of  the  udder,  just  above  and 
behind  the  right  posterior  teat,  was  a  small  hard  freely 
movable  swelling,  about  the  size  of  a  hazel-nut,  and 
more  easily  felt  when  the  animal  had  been  milked, 
The  rest  of  the  udder  was  normal.  There  were  no 
enlarged  glands  to  be  felt. 

The  cow  was  under  observation  for  18  days. 


*  10.25  a.m.,  October  19th,  the  cow  was  inoculated  with 
Koch's  Tuberculin. 

Temperature  of  Cow. 

1892.  F. 

October  11   -       -     9  a.m.  -          -  102-4°. 

1  p.m.  -        -  104-2° 

5  p.m.  -          -  104°. 

9  p.m.  -        -  104-1°. 

October  12  -        -     9  a.m.  -         -  103°. 

1  p.m.  -        -  103-1°. 

5  p.m.  -          -  102-3° 

9  p.m.  -        -  104-2°. 

October  13   -       -     9  a.m.  -          -  103°. 

1p.m.  -        -  102-3°. 

5  p.m.  -          -  103°. 

9p:m.  -        -  104°. 

October  14  -        -     9  a.m.  -          -  102-3°. 

1p.m.  -        -  108°. 

5  p.m.  -          -  103°. 

9  p.m.  -        -  104°. 

October  15  -       -     9  a.m.  -          -  103°. 

1  p.m.  -        -  102-3°. 

5  p.m.  -         -  103°. 

9  p.m.  -        -  104-2°. 

October  16  -        -     9  a.m.  -          -  103  2°. 

1p.m.  -        -  103-3° 

5  p.m.  -         -  102-3°. 

9  p.m.  ■        -  104°. 

October  17  -      -     9  a.m.  -         -  100-3°. 

1  p.m.  -        -  102-3° 

5  p.m.  -         -  101°. 

9D.m.  -        -  102°. 


COW  13. 

General  tuberculosis  ;  udder  normal. 

The  cow  arrived  at  Harrow  October  22nd,  1892. 

History. — She  was  seven  years  of  age,  had  had 
several  calves,  and  had  been  in  bad  health  for  nine 
months.  The  milk  had  been  sold  up  to  the  time  of  her 
purchase  by  the  Royal  Commission. 

On  arrival  at  Harrow  the  cow  was  very  thin.  No 
enlarged  glands  could  be  detected,  and  the  udder  was 
small  and  somewhat  hard. 

The  cow  was  under  observation  for  20  days. 

Quantity  of  Milk  given  by  the  Cow. 


Date. 

Morning. 

Date. 

Morning. 

1892. 

1892. 

October  23 

140  cc. 

October  28  - 

55  cc. 

24  - 

50  cc. 

29  - 

50  cc. 

25  - 

33  cc.  1 

„      30  - 

35  cc. 

2G 

40  cc.  1 

31  - 

36  cc. 

27  - 

45  cc.  1 

1  November  1  - 

35  cc. 

Temperature  of  Cow. 


1892. 

F. 

October  25 

9  a.m. 

-  103-4°. 

1p.m. 

-  102-4°. 

5  p.m. 

-  102-3°. 

9  p.m. 

-  101-2°. 

October  26 

9  a.m. 

-  102-4°. 

1  p.m. 

-  101° 

6  p.m. 

-  101-6°. 

9  p.m. 

.  192-3°, 
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1892.  P. 

October  27          -     9  a.m.  -        -  103-2°. 

1  p.m.  -           -  102'6°. 

6  p.m.  -        -  101-6°. 

9  p.m.  -           -  102-4° 

October  28          -     9  a.m.  -        -  102-4°. 

1p.m.  -           -  103°. 

5  p.m.  -        -  102°. 

9  p.m.  -            -  102°. 

October  29          -     9  a.m.  -        -  102-6°. 

1  p.m.  -           -  102°. 

5  p.m.  -         -  102-2°. 

9  p.m.  -           -  102-4°. 

October  30          -     9  a.m.  -        -  101-2°. 

1p.m.  -           -  102°. 

5  p.m.  -        -  102-2°. 

9  p.m.  -           -  102-4°. 

October  31          -     9  a.m.  -        -  102°. 

1  p.m.  -           -  102-4°. 

5  p.m.  -       -  100°. 

9  p.m.  -           -  102-4°. 


COW  IS. 

Greneral  tuberculosis ;  udder  normal. 
A  half-bred  Jersey,  arrived  at  Harrow  June  28tb, 
1892. 

The  co-w  -was  about  five  years  of  age,  and  had  had 
four  calves,  the  last  about  one  month  before  her  arrival. 
She  had  been  losing  flesh  for  some  two  months. 

On  arrival  the  animal  vras  emaciated,  with  slight 
diarrhoea  and  a  cough.    The  udder  was  normal. 

The  cow  was  under  observation  for  23  days. 


Quomtity  of  Milk  given  hy  the  Cow. 


Date. 

Morning. 

Night. 

1892. 

June  29          -       .  - 

2,310  cc. 

1,100  cc. 

30       -  - 

1,800  cc. 

1,550  cc. 

July 

I       .  . 

1,950  cc. 

1,600  cc. 

2  ... 

2,300  cc. 

1,500  cc. 

}> 

3 

1,850  cc. 
1,750  cc. 

1,800  cc. 

4          -          -  . 

1,900  cc. 

» 

5       -          -  - 

1,450  cc. 

1,100  cc. 

6          -          -  - 

1,415  cc. 

1,750  cc. 

» 

7  -         -  - 

8  -          -  - 

1,050  cc. 
900  cc. 

1,600  cc. 
1,650  cc. 

9 

1,400  cc. 

1,600  cc. 

)5 

10         -          -  - 

1,500  cc. 

1,000  cc. 

jy 

11       -          -  - 

1,300  cc. 

1,300  cc. 

)> 

12          -          -  - 

1,250  cc. 

860  cc.  j 

J' 

13       -          -  - 

850  cc. 

1,020  cc. 

)5 

14  - 

750  cc. 

400  cc. 

15       -           -  - 

680  cc. 

450  cc. 

J» 

16  - 

550  cc. 

400  cc. 

3> 

17  - 

530  cc. 

]  60  cc. 

18  - 

330  cc. 

200  cc. 

)J 

19*      -          -  - 

180  cc. 

]  20  cc. 

?.0  - 

110  cc. 

50  cc. 

*  At  11  a.m.  July  19th  the  cow  was  inoculated  with  Koch's 
Tuberculin. 


Temperature  of  Oow. 

1892. 
June  29  - 

June  30 
July  1 
July  2 
July  3 
July  4 
July  5 


COW  16. 

General  tuberculosis  ;  udder  normal. 

A  Guernsey  arrived  at  Harrow  from  Veterinary 
College,  May  2nd  1892. 

History. — She  was  bought  five  or  six  years  ago  at  the 
Dairy  Show  with  a  calf  at  foot,  and  came  originally 
from  Southampton.  This  calf  was  examined  after 
death  at  the  Veterinary  College,  and  was  the  subject  of 
tuberculosis.  Two  years  ago  a  veterinary  surgeon  said 
the  cow  was  suffering  from  tuberculosis,  hut  as  she  was 
milking  well  the  dairyman,  whose  property  she  was, 
refused  to  get  rid  of  her,  and  bred  from  her  again. 

On  arrival  at  Harrow  the  animal  was  greatly 
emaciated,  and  had  a  cough.  Nothing  abnormal  was  to 
be  felt  in  the  udder,  and  no  lymphatic  glands  could  be 
felt  enlarged. 

The  cow  as  under  observation  for  41  days 


Quantity  of  Milk  given  hy  the  Oow. 


UdZQ. 

JMornmg, 

1892. 

May  4  - 

3,450  cc. 

1,400  cc. 

„    5          -          -  - 

3,450  cc. 

1,100  cc. 

„    6  - 

2,900  cc. 

1,220  cc. 

»    7          -         -  - 

2,3'20  cc. 

Not  milked. 

„    8  - 

4,900  cc. 

„    9          -          -  - 

3,620  cc. 

jf 

„  10  - 

3,730  cc. 

>y 

„  11 

3,670  cc. 

J) 

„  12  . 

3,620  cc. 

jj 

„  13          .          -  - 

3,820  cc. 

?J 

„  14  - 

3,450  cc. 

„  15           -          -  - 

4,600  cc. 

» 

„  16  - 

3,750  cc. 

„  17          -          -  - 

4,000  cc. 

j> 

1  A 
„    1  0 

„  19           -          -  - 

4,380  cc. 

„  20  - 

4,300  cc. 

» 

„  21           -          -  - 

4,220  cc. 

„  22  - 

4,100  cc. 

j> 

„  23          -          -  - 

3,350  cc. 

„  24  - 

4,020  cc. 

1 ,450  cc. 

,.25          -          -  - 

2,900  cc. 

1,350  cc. 

„  26  - 

3,030  cc. 

1,550  cc. 

„  27          -          -  - 

2,800  cc. 

•    1,100  cc. 

„  28  - 

2,550  cc. 

1,150  cc. 

,,29           -          -  - 

2,900  cc. 

700  cc. 

„  30  - 

3,000  cc. 

1,300  cc. 

„  31           -          -  - 

2,800  cc. 

1,380  cc. 

June  1  - 

3,000  cc. 

1,400  cc. 

„    2          -          -  - 

3,350  cc. 

1,250  cc. 

„    3  - 

3,050  cc. 

1,000  cc. 

„    4          -          -  - 

3,200  cc. 

1,060  cc. 

„    5  - 

3,300  cc. 

930  cc. 

„     6            -            -  - 

3,100  cc. 

1,250  cc. 

„    7        -           -  - 

3,500  cc. 

1,230  cc. 

„    8*         -          -  - 

3,050  cc. 

1,760  cc. 

„    9  - 

3,300  cc. 

1,550  cc. 

,.10          -          -  - 

2,750  cc. 

1,040  cc. 

„  11  - 

2,050  cc. 

800  cc. 

,.12          -          -  - 

1,970  cc. 

700  cc. 

,.  13  - 

1,600  cc. 

*  Inoculated  June  8,  10  a.m.,  with  Koch's  Tuberculin. 


Temperature  of  Cow. 


2  p.m. 
10  p.m. 
10  a.m. 
2  p.m. 
10  p.m. 
10  a.m. 
2  p.m. 
10  p.m. 
10  a.m. 
2  p.m. 
10  p.m. 
10  a.m. 
2  p.m. 
10  p.m. 
10  a.m. 
2  p.m. 
10  p.m. 
10  a.m. 
2  p.m. 
10  p.m. 


102°. 
103-2°. 

103-  1°. 

104-  1°. 
103-4°. 

103-  4°. 

104-  1°. 
103-3°. 

103-  2°. 

104-  1°. 
103-4°. 
104°. 

105-  1°. 
103-2°. 
103-2°. 
105°. 

102-  4°. 

103-  4°. 
1041°. 
103-2°. 


May  6 
May  7 

May  8 

May  9 

May  10 
May  11 

May  12 


1892. 


10  a.m. 
4  p.m. 
10  p.m. 
10  a.m. 
4  p.m. 
10  p.m. 
10  a.m. 
4  p.m. 
10  p.m. 
10  a.m. 
4  p.m. 
10  p.m. 
4  p.m. 
10  p.m. 
10  a.m. 
4  p.m. 
10  p.m. 
10  a.m. 
4  p.m. 
10  p.m. 


F. 
103-1°. 

101-  3°. 

102-  2°. 
102°. 
103°. 
102-1°. 

101-  4°. 
102°. 

100-  4°. 

102-  1°. 
102°. 
102-1°. 
103°. 

101-  2° 

101-  4°. 

102-  4°. 
102-1°. 
101". 
102-2°. 
102°. 
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ROYAL  COMMISSION  ON  TUBERCULOSIS: 


COW  17. 

G-eneral  tuberculosis  ;  inflammation  of  udder. 
Arrived  at  Harrow  February  21st  1893. 

History. — She  was  bought  from  a  cattle  dealer  by  a 
farmer  two  months  before  she  was  purchased  by  the 
Royal  Commission.  Three  weeks  previously  she  calved 
with  two  well-nourished  twins.  The  farmer  of  whom 
she  was  purchased  professed  to  know  nothing  about 
her  history,  and  thought  that  her  low  condition  when 
purchased  was  due  to  exposure  only. 

On  arrival  at  Harrow  the  cow  was  emaciated.  She 
had  a  cough,  and  there  was  dulness  with  gurgling  rales 
at  the  base  of  the  left  lung.  The  cow  was  under 
observation  for  30  days. 

Quantity  of  Milk  given  by  the  Cow. 


Date. 

Morning. 

Night. 

IFebruary  22 

000  cc. 

„       23      -       -  - 

4,500  cc. 

1  qnn  no 

„  24 

1  OOn  nn 

OK 

-            -  - 

5,000  cc. 

1  dC\Ci  on 

„  26 

5,200  cc. 

1,100  cc. 

„       27     -       -  - 

5,000  cc. 

1,200  cc. 

„  28 

2,300  cc. 

500  cc. 

March  1            -  - 

890  cc. 

100  cc. 

„     2  - 

2,500  cc. 

Not  milked. 

»  3 

2,300  cc. 

)5 

„      4  - 

4,300  cc. 

„      5             -  - 

4,300  cc. 

„      6  - 

3,800  cc. 

}J 

,,7 

3,500  cc. 

„     8  - 

3,800  cc. 

J? 

„  9 

4,000  cc. 

5» 

„    10  - 

4,500  cc. 

„  11 

4,000  CO. 

„    12  - 

4,500  cc. 

)) 

,,13 

4,300  cc. 

)> 

„    14      -           -  - 

3,500  cc. 

5) 

.,15 

3,800  cc. 

„    16  - 

4,500  cc. 

„  17 

4,000  ce. 

„    18  - 

4,500  cc. 

„    19      •  - 

4,200  cc. 

„    20*    -  - 

2,000  cc. 

„  21 

3,000  cc. 

„    22  - 

3,800  cc. 

„  23 

3,400  cc. 

*  At  2  p.m.,  March  20,  the  cow  was  inoculated  with  Koch's 
Tuberculin. 


1893. 
February  26 


Temperature  of  Cow. 

P. 

-     8  a.m.  -          -  101-2°. 

2  p.m,  -       -  102-2° 

10  p.m.  -          -  101-6° 

February  27        -     8  a.m.  -       -  100-8°. 

2  p.m,  -          -  102°. 

10  p.m.  -       -  101-6°. 

February  28        -     8  a.m.  -         -  105.4°. 

2  p.m.  -       -  105°. 

10  p.m.  -          -  102-4°. 

March  !    -          -    8  a.m.  -       -  103°. 

2  p.m.  -          -  102.4°. 

10  p.m.  -       -  103°. 

March  2      -       -     8  a.m.  -          -  102°. 

2  p.m.  -       -  103-8°. 

March  3    -         -     8  a.m.  -          -  102-4°. 

2  p.m.  -      -  104°. 

10  p.m.  -          -  102-°4. 

March  4      -      -     8  a.m.  -      -  101-°4. 

10  p.m.  -         .  102°. 


COW  18. 

General  tuberculosis ;  inflammation  of  udder. 

Arrived  at  Harrow  February  21st,_1893. 

History. — She  was  bought  by  a  dairyman  in  Watford 
Market ;  at  that  time  she  was  in  calf.  She  calved 
six  weeks  before  her  purchase  by  the  Eoyal  Com- 
mission, and  since  calving  she  had  been  regularly 
milked.  Her  illness  was  said  to  have  been  of  only  a 
fortnight's  duration.  On  arrival  at  Harrow,  she  was 
found  to  be  in  a  moribund  condition  and  was  slaughtered 


immediately.  Before  death  the  udder  was  examined, 
and  the  left  posterior  quarter  felt  hard  and  nodular. 
A  little  milk  was  drawn  oflT  from  each  quarter. 

The  co-w  was  under  observation  for  a  few  hours 
only. 


COW  20. 

General  tuberculosis  ;  tuberculosis  of  udder. 

Arrived  at  Harrow  July  30th,  1891. 

The  animal  was  an  adult  Guernsey,  very  thin,  weak, 
and  feverish.  Rales  were  to  be  heard  in  the  chest. 
The  animal  refused  its  food. 

The  cow  was  under  observation  for  five  days. 


COW  21. 

General  tuberculosis  ;  tuberculosis  of  udder. 

This  cow  was  sent  from  Copenhagen  by  Professor 
Bang,  and  arrived  at  Balham  December  8th,  1891. 

The  cow  was  under  Dr.  Woodhead's  observation  for 
62  days. 


COW  22. 

General  tuberculosis  ;  udder  normal. 

A  shorthorn  cow,  arrived  at  Harrow  June  25th,  1892. 

No  history  could  be  obtained  with  this  cow  except 
that  she  came  out  of  a  dairy. 

The  cow  was  emaciated,  had  slight  diarrhoea  and  a 
cough. 

The  teats  were  studded  in  several  places  with  small 
warts,  and  there  was  some  superficial  ulceration  of  the 
warty  masses  in  a  few  places.  These  had  probably 
been  caused  by  a  suckling  calf.  In  the  posterior  right 
quarter  of  the  udder  was  a  small  hard  nodule  about  the 
size  of  a  hazel  nut.  The  other  quarters  of  the  udder 
were  perfectly  normal. 

The  cow  was  under  observation  for  31  days. 

Quantity  of  Milk  given,  hy  the  Cow. 


Date. 


1892. 


June  26 

„  27 

„  28 

„  29 

„  30 

July  1 
„  2 
„  3 
„  4 
„  5 
„  6 
„  7 
„  8 
„  9 

„  10 
11 

„  12 

„  13 

„  14 

„  15 

„  16 

17 

„  18 

„  19* 

„  20 

„  21 

„  22 

„  23 

„  24 

„  25 


Night. 


5,400  cc. 

1,450  cc. 

2,750  cc. 

700  cc. 

3,450  cc. 

500  cc. 

3,150  cc. 

1,100  cc. 

All  spilt  except 

1,800  cc. 

350  cc. 

3,050  cc. 

1,800  cc. 

3,200  cc. 

1,370  cc. 

3,450  cc. 

800  cc. 

2,750  cc. 

1,700  cc. 

2,150  cc. 

.   950  ccr 

2,450  cc. 

1 ,400  cc. 

2,500  cc. 

1,320  cc.  • 

2,080  cc. 

300  cc. 

2,500  cc. 

350  cc. 

2,550  cc. 

200  cc. 

1,850  cc. 

160  cc. 

1,550  cc. 

460  cc. 

1,130  cc. 

500  cc. 

1,450  cc. 

145  cc. 

1,330  cc. 

500  cc 

1,350  cc. 

600  cc. 

1,350  cc. 

140  cc. 

780  cc. 

250  cc. 

450  cc. 

300  cc. 

510  cc. 

200  cc. 

200  cc. 

Not  milked. 

120  cc. 

1 25  cc. 

100  cc. 

), 

60  cc. 

*  At  11  a.m.  Julj  19th,  the  "animal  -was  inoculated  with 
Koch's  Tuberculin. 
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Temperaitire  of  Oow. 


1892.  F. 

June  29     -         -     10  a.m.  -        -  101°. 

2  p.m.  .           -  101-2°. 

10  p.m.  -       -  101-3°. 

June  30    -          -     10  a.m.  -          -  103°. 

2  p.m.  -       -  103°. 

10  p.m.  -        -  103-2° 

Julyl         -       -     10  a.m.  -          -  102-3°. 

2  p.m.  -       -  103-4° 

10  p.m.  -         -  103-1°. 

July  2       -         -     10  a.m.  -        -  102-3°. 

2  pm.  -       -  103-2° 

10  p.m.  -          -  104-1°. 

July  3         .       .     10  a.m.  -       -  103-2°. 

2  p.m.  -         -  104-3°. 

10  p.m.  -       -  102-3° 

July  4      -         -     10  a.m.  -        -  103°. 

2  p.m.  -       -  104-2°. 

10  p.m.  -        -  103-2°. 

Julys         -      -     10  a.m.  -       -  102-4°. 

2  p.m.  -          -  103-4°. 

10  p.m.  -       -  103-1°. 


1893.  F. 

January  19          -     9  a.m.  -       -  103°. 

1  p.m.  -         -  101-6°. 

5  p.m.  -       -  103°. 

9  p.m.  -          -  102°. 

January  20          -     9  a.m.  -       -  102-6°. 

1p.m.  -          -  104-2°. 

5  p.m.  -       -  98-4°. 

9  p.m.  -         -  103-6°. 


COW  24. 

General  tuberculosis;  tuberculosis  of  udder. 

The  animal  was  sent  up  from  Edinburgh  by  Professor 
Whalley.  It  was  kept  at  the  Veterinary  College,  and 
examined  October  12,  1891. 

The  cow  was  ill,  emaciated,  and  had  a  slight  cough. 

There  was  no  diarrhoea,  and  the  appetite  was  fairly 
good. 

The  cow  was  bought  in  the  market  at  Edinburgh, 
and  no  history  could  be  obtained. 

The  cow  was  under  observation  for  32  days. 


COW  23. 

General  tuberculosis  ;  udder  normal. 

Arrived  at  Harrow  January  13,  1893. 

History. — The  animal  was  a  young  cow,  and  had  her 
first  calf  in  September,  1892.  The  milk  bad  been  used 
for  consumption,  but  this  was  protested  against  by  the 
Urban  Sanitary  Authority.  The  cow  was  then  sold  by 
the  dairyman  to  a  cattle-dealer,  from  whom  it  was  ])ur. 
chased  by  the  Royal  Commission. 

On  arrival  at  Harrow  the  cow  was  emaciated,  and  had 
a  bad  cough.  There  was  dulness  at  both  bases  of  the 
lungs  and  mucous  rales  and  crepitations  were  heard  on 
auscultation. 

The  cow  was  under  observation  for  35  days. 


Quantity  of  Milk  given  hy  the  Cow. 


Date. 

Morning. 

Date. 

Morning. 

1893. 

1893. 

January  13 

1,700  ce. 

January  31  - 

2 

200  cc. 

)) 

U  - 

420  cc. 

February  1  - 
2  - 

1,800  cc. 

\5  - 

750  cc. 

1,800  cc. 

16  - 

1,125  cc. 

„        3  - 

1,700  cc. 

» 

17  - 

1,700  cc. 

„        4  •• 

1,650  cc. 

18  - 

2,000  cc. 

„        5  - 

1,740  cc. 

» 

19  - 

1,800  cc. 

6  - 

1,800  cc. 

)) 

20  - 

2,000  cc. 

7  - 

1,420  cc. 

>J 

21  - 

1,500  cc. 

8  - 

1,780  cc. 

)' 

22  - 

2,100  cc. 

„        9  - 

1 

820  cc. 

J> 

23  - 

2,100  cc. 

„       10  - 

1,790  cc. 

)» 

24  - 

2,100  cc. 

11  - 

1,800  cc. 

1) 

25  - 

2,150  cc. 

12  - 

1,910  cc. 

)> 

26  - 

2,300  cc. 

13  - 

1,850  cc. 

>1 

27  - 

1,900  cc. 

„        14  - 

1,800  cc. 

5? 

28  - 

1,800  cc. 

„       15  - 

1,560  cc. 

29  - 

2,200  cc. 

16  - 

1,490  cc. 

>> 

30  - 

1,800  cc. 

17  - 

1,480  cc. 

Temperatv/re  of  Oow. 


1893.  P. 

January  13         -     9  p.m.  -          -  102*4°. 

January  14          -     9  a.m.  -       -  102-4°. 

1  p.m.  -          -  103-6°. 

5  p.m.  -  -  102-6°. 
9  p.m.  -          -  101-8°. 

January  15         -    '9  a.m.  -       -  99-4°. 

1p.m.  -         -  103-8°. 

6  p.m.  -  -  104-8°. 
9  p.m.  -          -  102°. 

January  16         -     9  a.m.  -      -  103-6°. 

1  p.m.  -         -  103-4°. 

5  p.m.  -       -  102°. 

9  p.m.  -          -  103-2°. 

January  17          -     9  a.m.  -      -  103°. 

1  p.m.  -         -  104°. 

5  p.m.  -       -  103°. 

9  p.m.  -          -  102-8°. 

January  18         -     9  a.m.  -       -  103-a°. 

1p.m.  -         -  104°.  ' 

5  p.m.  -       -  100-6° 

9  p.m.  -         -  102-6°. 


COW  25. 

General  tuberculosis  ;  tuberculosis  of  udder. 

Arrived  at  Harrow  January  19th,  1893. 

History. — The  animal  was  purchased  from  a  cattle- 
dealer  and  the  only  history  obtainable  was  that  she 
came  out  of  a  dairy. 

On  arrival  at  Harrow  it  was  noticed  tha.t  the  cow 
had  a  good  deal  of  cough,  and  there  was  dulness  at  she 
base  of  the  right  lung. 

The  cow  was  under  observation  for  119  days. 


Quantity  of  Milk  given  by  the  Cow. 


Date. 

Quantity. 

Date. 

Quantity. 

1893. 

1893. 

January  19 

390  cc. 

February  14  - 

490  cc. 

20  - 

900  cc. 

15  - 

420  cc. 

21  - 

1,230  cc. 

>? 

16  - 

470  cc. 

22  - 

1,000  cc. 

17  - 

460  cc. 

>) 

23  - 

1,000  cc. 

18  - 

470  cc. 

24  - 

750  cc. 

)j 

19  - 

510  cc. 

)> 

25  - 

620  cc. 

J) 

20  - 

480  cc. 

26  - 

850  cc. 

21  - 

490  cc. 

27  - 

650  cc. 

22  - 

480  cc. 

)> 
*> 

28  - 

550  cc. 

3) 

23  - 

470  cc. 

29  - 

600  cc. 

J> 

24  - 

510  cc. 

30  - 

510  cc. 

3J 

25  - 

500  cc. 

)» 

31  - 

580  cc. 

>> 

26  - 

430  cc. 

February  1 

540  cc. 

27  - 

480  cc. 

2  - 

490  cc. 

28  - 

420  cc. 

3  - 

510  cc. 

March  1 

440  cc. 

)) 
>> 

4  - 

500  cc. 

„  2 

435  cc. 

5  - 

540  cc. 

„  3 

420  cc. 

6  - 

490  cc. 

4 

410  cc. 

» 

7  - 

500  cc. 

„  5 

400  cc. 

3) 

8  - 

640  cc. 

„  6 

270  cc. 

» 

9  - 

550  cc. 

»  7 

380  cc. 

10  - 

510  cc. 

„  8 

390  cc. 

if 

11  - 

490  cc. 

„  9 

350  cc. 

» 

12  - 

420  cc. 

„  10 

320  cc. 

)5 

13  - 

480  cc. 

Temperature  of  Oow. 


1893.  F. 

January  19          -     5  p.m.  -         -  102°. 

January  20          -     9  a.m.  -       -  101-8°. 

1p.m.  -          -  101-4°. 

5  p.m.  -       -  102-4°. 

9  p.m.  -          -  102-6°. 

January  21          -     9  a.m.  -       -  102-6°. 

1p.m.  -          -  101-8°. 

5  p.m.  -       -  102-6°. 

January  22          -     9  a.m.  .          -  102°. 

1  p.m.  -       -  102-6°. 

5  p.m.  -         -  103°. 

January  23          -     9  a.m.  -      -  101°. 

1p.m.  -         -  101-4°. 

-   5  p.m.  -      -  102°. 

9  p.m.  -         -  101-6°. 
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1893. 
January  24 


January  25 
January  26 


9  a.m. 
1  p.m. 
5  p.m. 
9  p.m. 
9  a.m. 
1  p.m. 
5  p.m. 
9  p.m. 
9  a.m. 
1  p.m. 
5  p.m. 
9  p.m. 


F. 

102°. 

101-8° 

101°. 

101-8°. 

101-4°. 

102°. 

100-  8°. 

101-  6°. 

101-  8°. 

102-  6°. 
102-2°. 
101-4°. 


COW  26. 

non-tuberculous 


than 
The 


No  tuberculosis ;  non-tuberculous  disease  of  the 
ndder. 

Arrived  at  Harrow  December  5th,  1892. 
The  animal  was  born  in  June,  1888,  of  a  half-bred 
Jersey  cow  by  a  shorthorn  bull.  She  had  two  calves, 
and  was  "s'icldy"  after  the  birth  of  the  first,  but 
recovered.  After  the  birth  of  the  second,  which  took 
place  in  July,  1892,  she  wasted,  and  suffered  from 
mammitis,  atfecting  the  two  left  quarters.  She  was 
milked  up  to  the  time  of  her  purchase,  but  the  milk  was 
said  not  to  have  been  used  for  human  consumption. 

On  arrival  at  Harrow  the  cow  was  seen  to  be  rather 
thin,  but  she  had  no  cough,  no  diarrhoea,  and  the 
breathing  was  normal.  On  auscultation  a  few  coarse 
and  some  crepitant  rales  were  to  be  heard  at  the  base 
of  the  left  lung. 

Udder.— The  left  posterior  quarter  was  occupied  by  a 
hard  mass,  and  the  posterior  part  of  the  left  anterior 
quarter  was  also  felt  to  be  harder  than  normal.  The 
right  posterior  quarter  was  somewhat  harder 
normal,  but  not  so  markedly  as  on  the  left  side, 
right  anterior  quarter  was  normal. 

The  glands  behind  the  udder  were  not  enlarged. 
Microscopical  examination  of  the  milk  : — 

December  10. — 10  cover-slip  preparations  of  the 

milk  from  all  quarters.  No  tubercle  bacilli. 
December,  14. — 10  cover-slip  preparations  of  the 
milk  from  left  posterior  quarter.  Two  prepara- 
tions showed  some  doubtful  tubercle  bacilli. 
December  15. — 10  cover-slip  preparations  of  the 
milk  from  the  left  anterior  quarter.  No  tubercle 
bacilli. 

December  15. — 10  cover-slip  preparations  of  the 

milk  from   the  right  posterior    quarter.  No 

tubercle  bacilli. 
December  15. — 10  cover-slip  preparations  of  the 

milk   from   the   right   anterior   quarter.  No 

tubercle  bacilli. 

Milk  Analysis,  December  15th,  1892. 

Milk  from  the  different  quarters  were  tested. 
All  samples  clotted  normally  with  rennet  in  half  a 
minute,  except  the  milk  from  the  left  posterior  quarter, 
which  remained  quite  fluid. 

Milk  from  left  posterior  quarter,  December  13th,  1892. 
Slightly  alkaline.    Yellowish  in  colour.  Deposit 
=  28  vols  per  cent.    Did  not  clot  with  rennet ; 
but,  being  placed  in  an  incubator  at  38°  for  12 
hours,  a  few  clots  formed  and  floated. 

Specific  gravity. — 1029. 

Cream. — 1-5  vols  per  cent. 

Lactose. — 2-81  g.  per  cent. 

AsK—  0-70  g.  per  cent. 

Total  solids.— 10-8^  g.  per  cent. 
Milk  from  left  anterior  quarter,  December  15th,  1892. 

Normal  colour.    No  deposit.    Clots  normally  with 
rennet. 

Specific  gravity. — 1033. 

Cream. — 3  vols  per  cent. 

iactose.— 4'22  g.  per  cent. 

Ash. — 0-85  g.  per  cent. 

Total  solids. — 11-25  g.  per  cent. 
Milk  from  right  posterior  quarter,  December  15th,  1892. 


Normal  colour.    No  deposit.    Clots  normally  with 

rennet. 
Specific  gravity. — 1035. 
Cream. — 2  vols  per  cent. 
Lactose. — 6-145  g.  per  cent. 
Ash. — 0-80  g.  per  cent. 
Total  solids.— IVOO  g.  per  cent. 
Milk  from  right  anterior  quarter,  December  13th,  1892. 
Normal  colour.    Slight  deposit.    Clots  normally 

with  rennet.  Alkaline. 
Specific  gravity. — 1034. 
Cream. — 2-5  vols  per  cent. 
Lactose. — 6-145  g.  per  cent. 
Ash. — 0-70  g.  per  cent. 
Total  solids. — 11-55  g.  per  cent. 
Milk  from  the  right  anterior,  right  posterior,  and 
left  anterior  quarters  mixed  together. 

Very   slightly   acid.     Slight  deposit.  Colour 

normal.    Clots  normally  with  rennet. 
Specific  gravity. — 1034. 
Cream.— 4<-5  vols  per  cent. 
Lactose. — 6-145  g.  per  cent. 
Ash. — 0*70  g.  per  cent. 
Total  solids. — 11-15  g.  per  cent. 
On  December  12th  the  cow  gave  3,510  cc.  of  milk. 
19th      „       „     2,480  cc. 


On  January 


26th 
2nd 
14th 
21st 


1,820  cc. 
1,870  cc. 
1,620  cc. 
2,500  cc. 


The  quantity  obtained  from  the  various  quarters  was 
as  follows : — 


Date. 

Right 
Anterior 
Quarter. 

Right 
Posterior. 

Left 
Anterior. 

Left 
Posterior. 

DecernVjer  16 

310  CO. 

870  cc. 

180  cc. 

70  cc. 

17 

780  cc. 

890  cc. 

280  cc. 

84  CO. 

18 

310  cc. 

760  cc. 

SOO  cc. 

63  oe. 

19 

600  cc. 

1,150  cc. 

400  cc. 

80  00. 

20 

200  CO. 

1,045  cc. 

310  cc. 

120  CO. 

21 

600  cc. 

1,300  cc. 

420  00. 

■ 

105  CO. 

The  milk  from  the  left  posterior  quarter  became 
serous,  with  a  deposit  of  clotted  casein.  The  milk  from 
this  quarter  also  diminished,  and  physical  examination 
of  the  udder  showed  the  mass  in  that  quarter  to  be  less 
hard  and  smaller.  The  milk  from  the  other  quarters 
increased,  and  the  animal  put  on  flesh  during  the  time 
it  was  under  observation,  viz.,  60  days. 


Temperature  of  Cow. 

1892.  P. 

December  13       -     9  a.m.  -        -  1012°. 

1p.m.  -         -  100-2°. 

5  p.m.  -        -  100-4°. 

9  p.m.  -          -  101°. 

December  14       -     9  a.m.  -        -  100°. 

1p.m.  -          -  101-1°. 

5  p.m.  -        -  100°. 

9  p.m.  -          -  100-3°. 

December  15       -     9  a.m.  -      .  -  100-2°. 

1  p.m.  -         -  100-4°. 

5  p.m.  -        -  100-3°. 

9  p.m.  -         -  101-1°. 

December  16       -     9  a.m.  -        -  100-1°. 

,    1p.m.  -          -  100°. 

5  p.m.  -        -  101°. 

9  p.m.  -          -  100-4° 

December  17       -     9  a.m.  -        -  100-4°. 

1p.m.  -          ■  101°. 

5  p.m.  -        '  100-2°. 

9  p.m.  -          -  101-1°. 

December  18       -     9  a.m.  -        -  101-3°. 

1p.m.  -          -  100-1°. 

5  p.m.  -        -  100°. 

9  p.m.  -         -  101-2°. 

December  19       -     9  a.m.  -        -  101°. 

1p.m.  -          -  100-5°. 
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COW  27. 

Ko  tuberculosis ;  sub-diaphragmatic  abscess. 

Arrived  at  Harrow  January  17th,  1893. 

The  cow  was  about  seven  years  old,  and  was  purchased 
by  a  dairyman,  who  sold  her  to  the  Commission. 
Whilst  the  property  of  the  dairyman  she  calved  twice, 
once  in  October,  1891  (twins),  and  once  in  September, 
1892,  shortly  before  arrival  at  Harrow.  She  had  been 
ailing  for  the  last  six  months. 

The  animal  was  finely  developed  and  had  an  occasional 
cough,  but  no  diarrhoea. 

Udder. — The  two  anterior  quarters  of  the  udder  were 
enlarged  and  tender,  the  right  posterior  quarter  was 
enlarged  but  not  tender,  and  the  left  posterior  quarter 
was  normal.  Jfumerous  cover-slip  preparations  were 
made  of  the  milk  from  the  difierent  quarters ;  all 
showed  pus  cells  and  cocci  from  the  enlarged  quarters, 
and  some  very  doubtful  tubercle  bacilli.  The  milk  was 
in  all  cases  centrifugalized. 

The  cow  was  under  observation  for  41  days. 

Milk  Ajtalysis,  January  18th,  1893. 

Milk  from  rigM  'posterior  qua/fter : 

Unlike  milk,  settles  into  two  layers,  a  slimy  deposit 
and  a  turbid  upper  layer.  Slightly  alkaline. 
Becomes  slimy  on  boiling  with  Fehling'g 
solution. 

Cream. — None. 

Lactose. — Trace.    10  cc.  of  Fehling's  solution  not 

decomposed  by  8'5  oc.  of  milk. 
Ash. — 0"75  g.  per  cent. 
Total  solids. — 8'2  g.  per  cent. 

Milk  from  right  anterior  quarter : 

Thick,  yellow,  like  pus.  Neutral  reaction.  Becomes 
slimy  on  boiling  with  Fehling's  solution. 

Specific  gravity. — 1027. 

Gream. — None. 

Lactose. — Trace.  10  cc.  of  Fehling's  solution  not 
decomposed  by  9*3  cc.  of  milk. 

.4s7i.~0*75  g.  per  cent. 

Total  solids. — 10'4  g.  per  cent. 

Milk  from  the  left  anterior  quarter : 
A  thick  yeUow  liquid  like  pus.    Sliglitly  alkaline. 
Cream. — None. 
Lactose. — 0'87  g.  per  cent. 
Ash. — 0'70  g.  per  cent. 
Total  solids. — 8'0  g.  per  cent. 

Milk  from  the  left  posterior  quarter : 

Like  normal  milk.  Slightly  alkaline.  Clots 
normally  with  rennet. 

Specific  gravity. — 1033. 

,  Cream. — 9  vols  per  cent,  at  16"5°  C. 

Lactose. — 4'83  g.  per  cent. 


Ash. — 0'60  g.  per  cent. 

Total  solids. — 16"25  g.'per  cent. 

On  January  18th  the  cow  gave  3,515  cc.  of  milk. 

25th      „      „     3,120  cc. 
On  February  1st       „       ,,     2,254  cc.  „ 

16th       „       „     2,800  cc. 

23rd      „       „     2,450  cc. 

The  quantity  of  milk  obtained  from  the  various 
quarters  was  as  follows :  — 


Date. 

Eight 
Anterior. 

Left 
Anterior. 

Eight 
Posterior. 

Left 
Poaterior. 

.January  18  - 

65  ec. 

36  CO. 

30  cc. 

8:100  cc. 

19  - 

60  cc. 

32  CO 

38  cc. 

4,000  cc. 

20  - 

42  cc. 

38  00. 

30  cc. 

3,800  cc. 

Temperature  of  Cow, 
1893.  F. 


January  17 

-   5  p.m. 

-  101-8°. 

9  p.m. 

-  101-2° 

January  18 

-   9  a.m. 

•  102°. 

1  p.m. 

-  103-8°. 

5  p.m. 

•  102-2°. 

9  p.m.  • 

-  100-8° 

January  19 

-    9  a.m. 

-  100-8°. 

1  p.m. 

-  101-4°. 

5  p.m. 

-  101°. 

9  p.m. 

-  101-8°. 

January  20 

-   9  a.m. 

-  101-4°. 

1  p.m. 

■  1008°. 

5  p.m. 

-  101°. 

9  p.m. 

-  100-8°. 

January  21 

-   9  a.m. 

-  101-2°. 

1  p.m. 

.  101-6°. 

5  p.m. 

-  101-8°. 

January  22 

•   9  a.m. 

.  101°. 

1  p.m. 

■  102°. 

5  p.m. 

-  101-2°. 

January  23 

-   9  a.m. 

-  101-6°. 

1  p.m. 

-  100-8° 

5  p.m. 

-  101-4° 

9  p.m. 

-  101-2-. 

January  24 

-    9  a.m. 

•  101-6°. 

1  p.m. 

-  100-4". 
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HOYAL  COMMISSION  ON  TUREKCULOSIS  ; 
JNQUIRY  II. 


Past  VIT. 

T\rx,.-r    VT7     Tl^OCULATION  E^PEaiMENTS  IN  GtJINEA-PiGS  AND  RABBITS ; 

p fln+n  o-iven     The  microscopical  diagnosis  of  the  lesions 
The  headings  of  the  columns  are  e^P^^natory  of  the  J^J^^  g     post-mortem  record  of  each  animal, 
(tuberculous  and  non-tuberculous)  will  be  [^^^l^^'^^^  l  disLering  whether  the  lesion  was  tuberculous  or 

J^rSSfdr^^^^^^^  SSrii'S  classes :  (1)  tuberculous,  and  (2)  those  due  to  other  bacteria.. 

The  latter  are  classed  as  bacterial  necrosis. 

The  abbreviations  used  are  ^  ^  ^  ^^^^^^^^ 

t'b  X  =  small  number  of  tubercle  bacilh. 

t'tb'  XX  =  large  number  of  tubercle  bacilli. 

T^b!  XXX  =  very  large  number  of  tubercle  oaoiHi. 

•    ^  •    rr  Wao'  TVT    XVII    and  XVIII.,  Part  11.  of  the  Report.    AH  the 
experfmeSs^^SoTm^^  and  meltjuice  are  recorded  in  the  following  pages.    Where  moat,uice 

^  ThrLt\itTnfw&^^^^^  Hiade  subcutaneously  in  both  groins ;  with  the  meat-juice  in  o.e  or  both 

"^^"it  the  beginning  of  the  record  of  those  animals  that  developed  the  tuberculosis,  the  word  tul^erOTU.si.  is 
printed  in  thick  type. 

Tvr^.^         "RTrUT  Cows  THE  SUBJECT  OP  MXI-D  TUBEBCXTLOSIS. 
EXPEBIMENTS  WITH  THE  MeAT  OE  ihl&ni  L.UWb  .  v 

Cows  1—8. 


COW  1, 

INOCTJLA.TION  ExPEBIMENTS, 


Date  of 
EKporiment. 

Number  of 
Animals. 

Meat  iised, 

Killed  in  or  Died  in. 

Post-mortem  Examination. 

gspt.  8, 1893 

%  guinea-pigs 

Ssitercostals 

(untrimmed). 

A.  died  in  72  ftays 

B,  died  in  7i§  fiays 

A.( 

'Both  aiiimals  died  of  broncho-pneumonia.    There  was 
notliins  abnormal  to  be  seen  at  any  of  the  seats  of 
inocuiiVtion.  and  none  of  the  organs  or  lymph-glands 
were  affected  with  tubercle  or  other  disease. 

Peedins  Expbbiments. 


Date  of 
Experiment. 

Number 
of 

Animals. 

Amount 
Eaten. 

Jleat  used. 

Duration 
of 

reeding. 

Killed  in  or  Died  in. 

Post-mortem  Examination. 

Sept.  8, 1892  - 

4  guinea- 
pigs. 

1,000  grams  • 

Kump 

(untrimmed). 

10  days  - 

A.  died  in  19  days 

B.  died  in  20  days 

C.  died  in  40  days 

D.  died  in  75  days 

A  —The  liver  showed  numerous  yellowish 
areas.  All  other  organs,  the  lymph  glands, 
and  intestines  were  normal. 

Microscopical  JExwninatio^i.— Liver,  10  sec- 
tions ;  advanced  bacterial  necrosis  due  to 
cocci ;  no  tubercle  bacilli.   Not  tubercular. 

B."^  The  cause  of  death  in  all  these  ammals 
'  1    was  broncho-pneumonia.    None  of  the 

C  >  organs,  lymph  glands,  or  intestines  in 
"  1    any  of  these  animals  were  affected  witn 

D.J    tubercle  or  other  disease. 

Eept.  8, 1892  - 

1  rabbit  = 

500  grams 

Intercostals 

(untrimmed). 

5  days  • 

Killed  ill  95  days  • 

There  was  no  tubercle  or  other  disease  in  any 
of  the  organs,  lymph  glands,  or  intestines. 

Date  of  I  Number  of 
Experiment.  Ammals. 


Aug.  li,  1892 


Aug.  13, 1892 


2  guinea-pigs 


Aug.  14, 1S92     -    2  guinea-pigs 


Aug.  1*,  1892     •    1  ra'bbit 


1  rabbit 


COW  2. 

Inoculation  Expebiments. 


Meat  used. 


Rump 

(trimmed). 


Bump 

(  ntrimmed). 


Meat  iuice  from 
Bump 
(trimmed). 
3  oc.  each  groin. 


Meat  juice  from 
Bump 
(untrimmed). 
5  cc.  each  groin. 


Killed  m  or  Died  in. 


Post-mortem  Examination, 


A.  died  in  55  days 

B.  killed  in  59  days 


A -Nil  at  seats  of  inoculation.    Bronoho-pneumonia.  All 
^other  organs  andalUymph  glands  quite  n°«nal  No  tuber^^^^^^ 
B  —Nil  at  seats  of  inoculation.  All  organs  and  lymph  glanus 
were  quite  normal.  No  tubercle. 


")  Killed  in 
Lg  J  days. 


59 


Killed  in  59  days 


Died  in  29  days 


A.  ■)  All  organs  and  lymph  glands  normal. 
|-  inoculation. 

B.  J  No  tubercle  anywhere. 


Nil  at  seats  of 


■Wr,  local  lesion.  All  organs  quite  normal  except  the  liver, 
wSsWd  a-whiteLdule  o^^  its  surface  about  VS  mm. 
In  fl  in  meter    All  lymph  glands  were  normal. 

3Kcro!^plfalJlVHna^^^^^  Slight  fibrosis. 

No  caseation.  No  tubercle  bacilli.  Not  tubercular. 

There  was  nothing  to  be  seen  at  either  seat  of  inoculation. 
There  was  no  tubercle  in  any  organ  or  lymph  ^land. 
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Fjeeding  Expebiments. 


Date  of 
Experiment. 

Number 
of 

Animals. 

Amount 
eaten. 

Meat  used. 

Duration 
of 

Feeding. 

Killed  in  or  Died  in. 

Post-mortera  Examination. 

Aug.  13, 1892 

4  guinea- 
pigs. 

580  grams 

Bump 

(trimmed). 

6  days 

A.  died  in  36  days 

B.  died  in  S3  days 

C.  died  in  33  days 

D.  died  in  105  days 

A.  —Bronclio  -  pneumonia.  There  was  no  tu- 
bercle in  any  of  the  lymph  glands,  organs, 
or  intestines. 

B.  — The  spleen  showed  a  few  white  nodules. 
All  other  organs,  lymph  glands,  and  intes- 
tines were  normal. 

Microscopical  Examination. — Spleen,  S  sec- 
tions :  bacterial  necrosis  due  to  bacilli.  No 
tubercle  bacilli.   Not  tubercnbr. 

C.  f'Broncho-pneumonia.    There  was  no  tu- 
•<    bercle  in  any  of  the  organs,  lymph 

D.  (.  glands,  or  intestines. 

Aug.  15, 1892 

1  rabbit  - 

475  grams 

Rump 

(trimmed) , 

4  days 

Killed  in  119  days 

There  was  no  tubercle  in  any  of  the  organs, 
lymph  glands,  or  intestines. 

Aug.  IS,  1892 

4  guinea- 
pigs. 

GOO  grams 

Rump 

(untrimmed). 

C  days  - 

A.  died  In  S3  days 

B.  died  in  88  days 

C.  died  in  97  days 

D.  died  in  109  days 

A.I 

j5     The  cause  of  death  in  all  four  animals 
I    was  broncho-pneumonia.  There  was  no 
Q    1    tubercular  lesion  in  any  of  the  organs, 
lymph  glands,  or  intestines, 

D.J 

Aug.  15,  1892 

1  rabbit  - 

500  grams 

Rump 

(untrimmed). 

4  days 

Killed  in  122  days 

There  was  no  tubercle  in  any  of  the  organs, 
lymph  glands,  or  intestines. 

Aug.  14, 1892 

2  guinea- 
pigs. 

250  cc.  - 

Meat  juice  from 

Rump 
(untrimmed). 

4  days 

A.  died  in  61  days 

B.  died  in  67  days 

A.  "1  Broncho-pneumonia.    There  was  no  tu- 
>   bercle  in  any  of  the  organs,  lymph 

B.  J    glands,  or  intestines. 

lijOCtjLATldN  ExtEiilMtN*. 


Date  of 
Experiment. 


Nov,  18, 1891  - 


Number  of 
Animals. 


Meat  used. 


Killed  in  or  Died  in. 


Post-mortem  Exarainatio 


1  guinea-pig 


Rump  and 
Xioiu 

(trimmed). 


Died  in  S2  days  - 


No  scars  visible  at  seats  of  inoculation,  and  no  signs  of  the 

pieces  of  meat  introduced. 
All  glands  and  organs  normal.  No  tubercle  anywhere. 


Eeemng  Expeeiments. 


Date  of 
Experiment. 

Numbet 
of 

Animals. 

Amount 
Eaten. 

Meat  used. 

Duration 
of 

Feeding. 

Killed  in  or  Died  in. 

Post-lnoi-tem  Exaniiniition, 

Nov.  18, 1891 

4  guinea- 
pigs. 

GoO  grains 

Rump  and 

(trimmed). 

11  days  . 

A.  died  in  3  days  . 

B.  died  in  4  days  - 

C.  died  in  53  days 

D.  died  in  S6  days 

A.  -l 

None  of  the  organs,  lymph  glands,  or 

B.  }■    intestines  Were  affected  with  tubercle 
1    or  other  evident  disease. 

C.  J 

D.  Lungs  congested.    Liver  showed  a  few 
minute  scattered  white  spots,     All  other 
organs  and  lymph  glands  normal.  Intestines 
normal. 

Microscopical  Examination. — Iriuer,  12  sec- 
tions ;  showed  some  degeneration  of  the  liver 
cells  in  parts.  No  caseation.    No  tubercle 
bacilli. 

COW  4, 

Inoculation  Experiments, 


Date  of 
Experiment, 

!       Number  of 
Animals, 

Meat  used. 

Killed  in  or  Died  in. 

Post-mortem  Examination, 

June  2, 1891 
June  2,1891 

1  guinea-pig 
1  guinea-pig 

Rump. 

(trimmed). 

Breast. 

(trimmed). 

Killed  in  9ft  days  - 
Kill(!d  in  157  days 

No  scar  or  swelling  at  seats  of  inoculation.  Heart  lunns 
Ipver,  kidneys,  and  suprareHals  normal.  Spleen  pale  other- 
wise normal.  Stomach,  small  and  large  yut,  normal  All 
lymph  glands  normal.  " 

No  scar  or  swelling  at  seats  of  inoculatiou.  Very  f-Al  and  well 
nounsnert.   All  glands  and  all  Organs  perfectly  normal. 

B  b  2 
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Feeding  Experiments. 


Date  of 
Expenment. 


June  S,  1891  - 


June  3, 1891 


Jun6  3.1S91 


Number 
of 

Animals. 


4  (guinea- 
pigs. 


4  guinea- 
pigs 


2  guinea 
pigs. 


Amount 
Eaten. 


Meat  used. 


1,000  grams 


800  grams 


200  grams 


Rump  . 

(trimmed). 


Iioln 

(trimmed) . 


Breast 

(trimmed). 


Duration 
of 

reeding. 


4  days 


Killed  in  or  Died  in. 


A.  killed  in  80  days 

B.  C.  D.  killed  in 
158  days. 


Post-mortem  Examination. 


A.— Very  fat.   No  tubercle  in  intestines  or 
any  organs.   There  was  a  white  patcli  on  the 
surface  of  liver. 
Microscopical  Examination. — Lioer,  13  sec- 
tions.  Fatty  liver. 
An  attendant  placed  four  non-experimental 
animals  in  this  cage.   All  the  animals  were  killed  two  days  later.   Four  of  the 
animals  were  quite  healtliy. 
Of  those  not  healthy : — 

Guinea-pig  1.— Li  ver  showed  a  small  white  granular  patch  i  to  4  inch  in  diameter 
on  its  anterior  margin.  Otherwise  all  organs  and  glands  normal.  Intestines 
normal. 

Guinea-pig  2.— Spleen  showed  a  hard,  white,  rounded  nodule,  i  men  m  dia- 
meter, and  raised  above  the  surface.  In  the  rectum  projecting  from  the  mucous 
membrane  was  a  hard  opaque  nodule  i  inch  in  diameter.  All  other  tissues 
normal. 

IHcroscopical  Examination.— Spleen,  3  sections.  Nodules  of  degenerating 
round  cells.  No  tubercle  bacilli.  Not  tubercular.  Uectum. — An  amorplious 
mass  in  a  hypertrophied  solitary  gland.   Not  tubercular.   No  tubercle  bacilli. 

Guinea-pig  3.— On  the  upper  surface  of  the  liver  were  a  few  minute  white 
opaque  spots,  whicli  were  quite  superficial.  All  other  organs  and  glands  were 
normal.    Intestines  normal. 


3  days 


1  day 


B,  died  in  90  days 


A,  killed  in  a  O  days!  A. — ^  Very  fat.  All  organs  and  glands  normal, 
except  lungs,  which  showed  on  the  surface 
several  small  translucent  bodies  the  size  of  a 
pin's  head,  surrounded  by  a  zone  of  conges- 
tion. 

Microscopical  Examination.  —  I/iing,  12  sec- 
tions. Showed  a  proliferation  of  the  alveolar 
epethelium.  No  caseation.  No  tubercle 
bacilli.   Not  tubercular, 

B,  — Lungs,  kidneys,  suprarenals,  and  all 
lymph  glands  normal.  Near  one  Peyer's 
patch  in  the  upper  part  of  the  jejunum  was 
a  small  hard  white  nodule  in  the  mucous 
membrane,  the  size  of  a  pin's  head. 

Liver  showed  on  its  surface  five  white 
nodules,  soft  and  caseous,  2  to  4  mm,  in  dia- 
meter. On  the  right  edge  next  to  the 
diaphragm  was  a  recent  deposit  of  lymph 
over  a  wedge-shaped  yellowish  area  in  the 
live^- substance  (like  an  infarct).  This  area 
measured  about  f  by  i  inch.  One  of  the 
nodtiles  was  examined  for  tubercle  bacilli. 
None  were  found  in  two  cover-glass  prepara- 
tions. 

Spleen  enlarged.  Showed  eight  projecting 
white  nodules  on  its  surface,  of  1  to  5  mm.  in 
diameter,  and  several  smaller  ones  in  its 
substance.  Two  cover  -  slip  preparations 
made  of  spleen  nodule.  No  tubercle  bacilli. 
Microscopical  Examination — Small  gut,  46 
sections.   Nothing  abnormal. 

Liver,  13  sections.  Areas  of  necrosis.  No 
tubercle  bacilli.  Other  bacilli  blocking 
vessels.  Bacterial  necrosis.  Not  tubercular. 
Spleen,  20  sections.  Necrosis  of  cells  in 
parts,  due  to  bacilli.  No  tubercle  bacilli.  No 
caseation.   Bacterial  necrosis. 

C.  and  D. — ^All  organs,  lymph  glands,  and 
intestines  were  quite  normal. 


C.  and  D.  killed  in 
179  days. 


A.  killed  in  85  days 

B,  killed    in  158 
days. 


A,  — All  organs,  lymph  glands,  and  intestines 
were  quite  normal, 

B.  —Very  fat.  All  organs,  lymph  glands,  and 
intestines  were  T^uite  normal 

A  pregnant  doe  had  been  placed  in  this  cage 
accidentally  by  the  attendant.  Tliis  animal 
was  killed  two  days  afterwards,  and  found  to 
be  quite  healthy  m  every  respect. 


COW  5. 


Inoculation  Experiment. 


Date  of 
Experiment. 

Number  of 
Animals. 

Mea  used. 

Killed  in  or  Died  in. 

Post-mortem  Examination. 

Nov,  18, 1891 

1  guinea-pig  • 

Rump  and 
XiOin  (trimmed). 

Died  in  46  days  - 

No  sign  of  pieces  of  meat  on  either  side.  All  lymph  glands 
normal.  Lungs  congested.  All  other  oi'gans  normal.  No 
tubercle. 

Eeedtng  Experiments. 


Date  of 
Experiment. 

Number 
of 

Animals, 

Amount 
Eaten. 

Meat  used. 

Dui-ation 
of 

Feeding. 

Killed  in  or  Died  in. 

Post-mortem  Examination. 

Not.  18, 1891 

4  guinea- 
pigs. 

i 

950  grams 

Rump  and 
Xioin 

(trimmed) , 

11  days  - 

A.  died  in  36  days 

B.  died  in  44  days 

C.  killed  in  81  dajrs 

D.  killed  in  81  days 

A.  — All  orga.ns,  giands,  and  intestines  normal. 
No  tuliercle, 

B.  — A  siunll  lireniorrhage  into  one  of  tlie  mesen- 
teric gl:iiiils.     All  oigans,  intestines,  and 
lymiih  gliinils  normal.    No  tubercle. 

C— All  organs,  glands,  and  intestines  normal. 

No  tubercle, 
D.— All  organs,  glands,  and  intestines  normal. 

No  tubercle. 
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COW  ^6. 

InocuIiAtion  Expehiments. 


Date  of 
Experiment. 

Number  o£ 
Animals. 

Meat  used. 

Killed  in  or  Died  in. 

Post-mortem  Examination. 

Mar.  27, 1S93  - 

1  guinea-pis  - 

Juice  from 

Sump 
(trimmed) . 
0'6  cc.  right  groin. 

Died  in  56  days  - 

Nothing  at  seat  of  inoculation,  except  some  slight  thiol  ening. 
No  glands  in  the  neighbourhood  or  elsewhere  afl'ectea. 
Lungs  showed  broncho-pneumonia.  Other  o/tgaj^  jionnal. 
No  tubercle. 

Mar.  27,  ISdi 

1  guinea-pig  - 

Juice  from 

(untrimmed). 
0"6  cc.  right  groin. 

Died  in  35  days  - 

There  was  nothing  at  the  seat  of  inoculation,  but  one  of  the 
inguinal  glands  was  enlarged  and  hardened.  No  other 
lymph  glands  were  abnormal.  Lungs  showed  lobular 
pneiimonia.   All  other  organs  normal. 

Microscopical  Examination. — Inguinal  gland,  15  sections. 
An  inflammatory  hyperplasia  of  lymphoid  tissue  with  one  or 
two  minute  areas  of  cell  necrosis.  No  caseation.  No  tubercle 
bacilli.   Not  tubercular. 

Mar.  27, 1892 

1  rabbit 

Juice  from 
Bump 
(unti-immed). 
1  cc.  each  groin. 

Killed  in  120  days 

Tuberculosis. 

There  were  some  enlarged  glands  on  the  left  side  at  the  seat  of 
inoculation,  which  were  caseous  on  section.  Nothing  at  the 
seat  of  inoculation  on  the  right  side.  No  other  lymph 
glands  affected.  The  liver  contained  a  white  nodule,  and 
the  lungs  contained  several.  No  other  organs  affected. 

Microscopical  Examination, — Gland  on  left  side,  15  sections. 
Caseous  tubercle,   T.B.  x. 

Feeding  Expeeiments. 


Date  of 
Experiment. 


Mar.  26, 1892 


Number 
of 

Animals. 


Mar.  26, 1892 


Mar.  27, 1892 


4  guinea- 
pigs. 


4  guinea- 
pigs. 


1  pig 


Amount 
Eaten. 


1,400  grams 


1,385  grams 


5,700  grams 


Meat  used. 


Duration 

of 

Feeding. 


Killed  in  or  Died  in. 


Kump 

(trimmed) . 


Bump 

(untrimmed). 


Rump 

(trimmed). 


14  days 


14  days 


6  days 


A.  died  in  3.6  days 

B.  died  in  24  days 

C.  died  in  36  days 

D.  died  in  36  days 

A.  died  in  24:  days 


B.  died  in  29  days 
0.  died  in  32  days 
D.  died  in  SI  days 

Killed  in  3LS.O  days 


Post-mortem  Examination. 


A.  — Lungs  showed  extensive  pneumonic  con- 
solidation. All  other  organs,  ajl  lymph 
glands,  and  the  intestines  were  quit<?  normal 
to  the  naked  eye.   No  tubercle. 

B.  — Pneumonia.  Other  organs  and  all  gUnd.'i 
healthy.  The  duodenum  showed  a  smali. 
ulcer,  non-tubercular.  The  rest  of  the  intes- 
tines were  quit«  normal.   No  tubercle. 

C.  Pneumonia.  All  lymph  glands  and  other 
>    organs  normal.  Intestines  normal.  No 

D.  J  tubercle. 


A.  — Broncho -pneumonia.  In  the  duodenum 
about  half  an  inch  below  the  pyloras  was  a 
small  inflamed  patch  just  commencing  to 
ulcerate  in  the  centre.  Non-tubercular.  All 
lymph  glands  normal.  The  remaining 
organs  and  intestines  were,  quite  normal. 
No  tubercle. 

B.  — Lungs  pneumonic.  No  tubercle  in  any  of 
the  organs,  lymph  glands,  or  intestines. 

C.  ~)  Pneumonia.  There  was  no  tubercle  in 
any  of  the  organs,  lymph  glands,  or 
intestines. 


The  animal  was  very  fat  and  well  nourished. 

Serous  membranes  were  normal. 

Organs. — The  heart,  lungs,  liver,  spleen,  kid^ 

neys,  suprarenals,  and  ovaries  were  qnite 

normal. 

Lymph  glands. — Pelvic,  lumbar  colic,  ealia.^ 
mesenteric,  anterior  and  posterior  Mtdiat- 
tinal,  bronchial,  and  cervical  glands  were 
all  quite  normal. 

Tonsils  and  larynx  normal. 

Intestines. — Large,  quite  normal. 

Small,  quite  normal. 

There  was  no  tubercle  anywhere. 


COW  7. 


Inoculation  Experiments 


Date  of 
Experiment. 

Number  of 
Animals. 

Meat  used. 

Killed  in  or  Died  in. 

Post-mortem  Examination. 

Nov.  25, 1892 

2  guinea-})igs 

Bump 

(untrimmed). 

h..  died  in  3L  day 
B.  died  in  9  days  - 

A.  — The  seats  of  inoculation  contained  the  meat  unabsorbed. 
There  was  no  tubercle  in  any  organ  or  lymph  gland. 

B.  — There  was  a  large  abscess  at  the  seat  of  inoculation  on 
either  side.   All  lymph  glands  and  organs  were  normal. 

Microscopical  Exam  iiation.— Abscess  wall,  10  sections.  A 
small-celled  inflltra  tion  of  the  connective  tissue  and  round 
the  muscle-fibres.   No  caseation.   No  tubercle  bacilli.  Not. 
tuiiercular. 

Nov.  !'9  1892 

2  fi'uiiiea-pigs 

Bump 

(untrimmed). 

A.  died  in  2{k  hours 

B.  died  in  24  bours 

^•")  The  cause  of  death  in  both  animals  was  acute  pori<.o7iitis. 
-g  f    There  was  no  tubercle  in  any  orgaa  or  lymph  gland. 

Nov.  20,  1892 

2  guinea-pigs 

Meat-juice  from 
Bump 
(untrimmed). 
1  CO.  each  groin. 

A.  died  in  2  days  - 

B.  died  in  2  days  - 

A.  — Died  of  pneumonia.   There  was  no  tubercle  in  any  organ 
or  lymph  gland. 

B.  — Died  of  acute  septicsemia.   There  was  no  tubercle  in  any 
organ  or  1  ymph  gland. 

Bb  3 
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Feeding  Expeeiments. 


uate  01 
Experiment. 

Number 
of 

Animals. 

Amount 
Eaten. 

Meat  used. 

Dm'ation 
of 

Eeeding. 

Killed  in  or  Died  in. 

Post-mortem  Examination. 

Nov.  23, 1892 

4  Kuinea- 
pigs. 

SOO  grams 

Slump 

(untiimnied). 

S  days 

A.  died  in  IX  days  - 

B.  died  in  13  days  - 

C.  died  in  28  days  - 

D.  died  in  31  days- 

A  1 
B. 
C. 
D.J 

None  of  the  organs,  glands,  or  intestines 
of  these  animals  were  affected  with 
■  tubercle. 

The  cause  of,  death  in  every  case  was 
broncho-pneumonia. 

Wot.  23,  1892 

■Jj  Kiiinca- 
piRrs. 

800  grams 

Kump 

(untrimmed). 

S  days 

A.  died  in  12  days  - 

B.  died  in  13  days- 

C.  died  in  2.4  days  - 

D.  died  in  33  days- 

A.  ^ 

B. 

C. 

D.J 

The  cause  of  death  in  all  these  animals 
_    was  pneumonia.   There  was  no  tubercle 
in  any  of  the  organs,  lymph  glands,  or 
intestines. 

COW  8, 


Inoculation  Expeeiments. 


Date  of 
Experiment. 

Number  of 
Animals. 

Meat  used. 

Killed  in  or  Died  in. 

Post-mortem  Exammation. 

Nov.  27, 1892 

2  guinea-pigs 

Mump 
(untrimmed). 

A.  died  in  6  days  - 

B.  died  in  26  days  - 

A.  — There  was  a  small  caseous  gland  at  the  seat  of  inoculation 
on  the  right  side.   Noiother  lymph  glands  were  affected.  The 
lungs  showed  double  pneumonia,  but  there  was  no  tubercle 
in  any  organ. 

Microscopical  Hxainination.— Local  lesion,  8  sections.  An 
inflammatory  tissue  necrosis  due  to  cocci  in  groups.  No 
tubercle  bacilli.  Not  tubercular.   Bacterial  necrosis. 

B.  — The  cause  of  death  was  broncho-pneumouia.   There  was 
no  tubercle  in  any  gland  or  organ. 

Nov.  27, 1892 

2  guinea-pigs 

Meat-juice  from 

Rump 
(untrimmed). 

A.  died  in  10  days  - 

B.  died  in  12  days  - 

A.  "^  Both  animals  died  of  pneumonia.    There  was  nothing 
>    abnormal  at  the  seats  of  inoculation.   There  was  no 

B.  J    tubercle  in  any  organ  or  lymph  gland. 

Eeeding  Expeeiments. 


Date  of 
Experiment. 

Number 
of 

Animals. 

Amount 
Eaten. 

Meat  used. 

Duration 
of 

'Eeeding. 

Killed  in  or  Died  in. 

Post-mortem  Examination. 

Nov.  23, 1892 

4  guinea- 
pigs. 

800  grams  - 

Slump 

(untrimmed) . 

8  days 

A.  died  in  11  days  - 

B.  died  in  11  flays  - 

C.  died  in  16  days  - 

A.  "J  Both  \nimals  died  of  broncho-pneumonia. 
J-    There  was  no  tubercle  in  any  of  the 

B.  J    organs,  Jymph  glands,  or  intestines. 

C— The  liver  and  spleen  showed  numerous 
small  whitish  nodules.  All  other  organs  and 
the  lymph  glands,  and  intestines  were  quite 
normal. 

Microscoincal  Examination. — Liver,  9  sec- 
tions.  Bacterial  necrosis  due  to  bacilli.  No 

D,  died  in  32  days  - 

tubercle  bacilli.   Wot  tubercular. 

Spleen,  12  sections.    Cell  necrosis.  No 
tubercle  bacilU.   Not  tubercular. 
D. — Broncho  -  pneumonia.     There    was  no 
tubercle  in  any  of  the  organs,  lymph  glands, 
or  intestines. 

Nov,  23, 1892 

4  guinea- 
pigs 

800  grams 

Kump 

(untrimmed). 

S  days  - 

A.  died  in  10  days  - 

B.  died  in  13  days  - 

C.  died  in  13  days  - 

D.  died  in  33  days  - 

A.  ~ 

g     The  cause  of  death  in  all  these  animals 
,    was  broncho-pneumonia.  There  was  no 
Q        tubercle  in  any  of  the  organs,  Ivmoh- 
glands,  or  intestines. 

D.. 
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BSPEBIMENTS  WITH  THE  MeAT  OP  ElGHT  OoWS  THE  SUBJECT  OP  MODERATE  TxTBERCULOSIS. 

Oows  9—16. 


cow  9. 


InocttiiAtion  Experiment. 


Date  of 
Experiment. 

Jfumber  of 
Animals. 

Meat  used. 

Killed  in  or  Died  in. 

Post-mortem  Examinai  ion. 

June  24, 189X  - 

1  Kuinea-pig 

ISump 

(triiiniied). 

Killed  in  63  clays  - 

The  spleen  was  enlarg 
nodules,  which  were 

The  Uver  showed  a  few 

All  other  organs,  lymp; 

Microscopical  Examii 
inflammatory  oonnec 
Spleen,  29  sections. 
No  tubercle  bacilli. 

Tuberculosis, 

Right  side. — Nil, 

Left  side. — Inside  the  nipple  at  the  seat  of  inoculation  was  a 
small  hard  nodule  witla  a  scab  over  it.   Beneath  the  parietal 
peritoneum  opposite  the  spleen  was  an  abscess  about  I  inch 
in  diameter  containing  cheesy  pus.   Tiiis  pus  showed  a  few 
tubercle  bacilli  on  microscopical  examination. 
3d,  and  showed  projecting  from  its  suriace  numerous  whitisl; 
wedge-shaped  on  section, 
white  small  nodules  at  its  anterior  edge. 
1  glands,  and  intestines  were  normal. 

lation. — ySoar,  2"i sections;  showed  a  healing  ulcer  with  chronio 
tive  tissue  around.   Round  cells,  giant  cells,  and  T.B.  x. 
No  caseation.  Bacterial  necrosis.   No  tubercular  structure. 

Feeding-  Experiments. 


Date  of 
Experiment. 

Number 
of 

Animals. 

Amount 
Eaten. 

Meat  used. 

Duration 
of 

Feeding. 

Killed  in  or  Died  in. 

Post-mortem  Examination. 

June  23, 1891 

2  guinea- 
pigs. 

450  grams 

Stump  (with 
visible  tubercle) . 

2  days 

A.  was  killed  in 
62  days. 

B.  killed  in  16a 

days. 

A.  — Fat.   Liver  showed  in  one  lobe  a  whitish- 
yellow  superiicial  area  about  \  inch  across, 
and  in  another  lobe  a  somewhat  smaller  area 
of  similar  character.     All  other  organs, 
lymph  glands,  and  intestines  normal. 

Microscopical  E.ramination. — Liver,  10  sec- 
tions.  Showed  a  slight,  small,  round-celled 
infiltration  at  one  spot.   No  tubercular  struc- 
ture.  No  caseation.   No  tubercle  bacilli. 

B.  — Very  fat.   All  organs  and  lymph  glands 
normal.    The  ileum  showed  two  greatly 
enlarged  and  infiltrated   Peyer's  patches. 
Nil  otherwise  in  intestines. 

MicroscopicalE.Tamination.—&?,  sections  of  the 
Peyer's  patches  were  examined  and  showed 
a  hyperplasia  of  lymphoid  tissue.  There 
was  no  cell-necrosis,  no  tubercular  structure, 
and  no  tubercle  bacilli. 

June  23, 1891 

4  guinea- 
pigs. 

724  grams 

(w'thout  visible 
tubercle) . 

2  days 

A.  killed  in  62  days 

B.  ,  C.  and  D.  killed  in 

1625  days. 

A.  — Pat.   Spleen  and  liver  contained  nodules 
with  soft  whitish  contents  the  size  of  a  split 
pea. 

All  other  organs,  glands,  and  intestines  were 
normal. 

Cover-glass  preparations   of    spleen  nodule 
showed  no  tubercle  bacilli. 

Microscopical  E.ramination.— Liver,  16  sec- 
tions.  A  collection  of  small  round  cells. 
Not  tubercular.   No  tubercle  bacilli. 

Spleen,  K!  sections.    Showed  the  same 
microscopical  appearances  as  the  liver.  Not 
tubercular.  No  tubercle  baciih. 

B.  ,  C,  and  D.  were  all  fat  and  well  nourished. 
All  organs,  glands,  and  intestines  were  quite 
normal. 

June  23. 1891 

2  guinea- 
,  pigs. 

230  grams 

Iiiitercostals 

and 

Diaplirag'm 

(trimmed). 

2  days  - 

A.  killed  in  62  days 

B.  killed  in  162 
days. 

A.  — Very   fat.   All  lymph  glands,  intestines, 
and  organs    normal,  except    liver,  which 
showed  two  small  yellowish  nodules  the  size 
of  half  a  split  pea. 

Microscopical  Examination. — Liver,  10  sec^ 
tions.   No  tubercle. 

B.  — Fat  and  well  nourished.    There  was 
white  nodule  in  the  anterior  border  of  the 
liver,  about  4  inch  in  diameter,  hard  and 
surrounded  by  connective  tissue.   On  section 
showed  soft  yellow  matter  in  the  centre. 

All  other  organs,  lympli  glands,  and  intestines 
normal. 

COW  10. 

Inoculation  Experiments. 


Date  of 
Experiment. 

Number  of 
Animals. 

Meat  used. 

Killed  in  or  Died  in. 

Post-mortem  Examination. 

April  7, 1892 

1  guinea-pig 

Rump 

(untrimmed 
meat -juice). 
1  cc.  each  groin. 

Died  in  44  days 

Nothing  abnormal  to  be  seen  at  either  seat  of  inoculation.  The 
lymph  glands  in  the  neighbourhood  and  elsewhere  wpve 
quite  normal.  None  of  the  organs  were  affected  with 
tubercle  or  other  evident  disease. 

April  21, 1892  - 

1  guinea-pig 

Rump 

(trimmed 
meat-juice). 
1  cc.  each  groin. 

Died  in  32  Movrs 

Very  little  of  the  fluid  injected  had  been  absorbed.  The 
muscles  were  sodden,  the  spleen  and  kidneys  were  engorged 
both  ventricles  of  the  heart  were  full  of  dark  venous  blood' 
and  the  whole  appearance  of  the  animal  was  that  of  acute 
septic  poisoning.  (The  meat-juice  injected  was  16  days 
old.) 
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ROYAL  COMMISSION  ON  TUBERCULOSIS: 


FKBDING  EXPEBIIOINTS 


Date  ot 
Experirtieufc. 

Number  | 
ot 

Animals. 

Amount 
Eaten. 

Meat  used. 

Duration 

of 

Feeding. 

Killed  in  or  Died  in. 

Post-mortem  Examination. 

April  7. 1892 

4i  £;u.iiiea- 

1,400  grams 

SEiimp 

(trimmed) 

- 

14  days  - 

A.  died  in  16  days 

B.  died  in  25  days 

C.  died  in  25  days 

D.  died  in  a4  days 

A.  — Acute  peritonitis,  probably  traumatic  in 
origin.  Wo  tubercle  in  any  of  the  organs, 
lymph  glands,  or  intestines. 

B.  — In  the  first  part  of  the  dtiodenum  was  an 
ulcer  which  communicated  with  a  small 
sloughing  cavity  in  the  under  surface  of  the 
liver.  The  portal  vein  was  thrombosed. 
All  the  other  organs  were  normal.  All  lymph 
glands  and  the  rest  of  the  intestines  were 
normal.  No  tubercle. 

C.  — The  liver  on  section  showed  its  right  lobe 
to  be  full  of  a  greenish-yellow  cheese-like 
substance,  six  cover  -  slip  preparations  of 
which  showed  no  tubercle  bacilli.  Portal 
vein  thrombosed.  All  other  organs,  all 
lymph  glands,  and  the  intestines,  were  nor- 
mal.  There  was  no  tubercle  anywhere. 

D.  — Lungs  showed  pneumonia.  No  tubercle 
in  any  of  the  organs,  lymph  glands,  or 
intestines. 

April  7, 1392 

1  siiinea- 
P'g- 

62  cc. 

Bnmp 

(untrimmed 
meat-juice) . 

Iday 

Died  n  ft©  days 

The  lungs  were  slightly  affected  with  broncho- 
pneumonia. There  was  no  tubercle  in  any 
of  the  lymph  glands,  organs,  or  intestines. 

COW  11. 

iNOCtTLATioN  Experiments. 


Date  of 
Bxpori  niont. 


Sept.  9, 1893 
Sept.  9  lg92 


Number  of 
Animals. 


1  guinea-pig 
1  guinea-pig 


Meat  used. 


Xntercostals 

(untrimmed). 


Bump 

(untrimmed). 


Killed  in  or  Died  in. 


Died  in  45  days 
Died  in  53  days 


Post-mortem  Examination. 


Nil  at  either  seat  of  inoculation.   None  of  the  organs  or  lymph 
glands  were  affected  with  tubercle. 

Nil  at  either  seat  of  inoculation.   None  of  the  organs  or  lymph 
glands  were  affected  with  tubercle. 


Feeding  Expeeiments. 


Date  of 
Experiment. 

Number 
of 

Animals. 

Amount 
Eaten. 

Meat  used. 

Duration 
of 

Feeding. 

Killed  in  or  Died  in. 

Post-mortem  Examination. 

Sept.  9, 1892 

4  guinea- 
pigs. 

900  grams 

Bump 

(untrimmed). 

9  days 

•  A.  died  in  50  days 

B.  died  in  94  days 

C.  died  in  95  days 

D.  died  in  S.OS.  days 

A.— One  of  the  glands  round  the  stomach  was 
enlai't'ed  and  showed  numerous  small  white 
points  on  section.  There  was  no  tubercle  in 
any  of  the  glands,  organs,  or  intestines. 

3Iicroscopical  Examination.  —  Gland  near 
stomach,  nine  sections.  Bac;erial  necrosis 
of  gland  tissue  due  to  bacilli.  No  tubercle 
bacilli.  Not  tubercular. 

■'^0  The  cause  of  death  in  all  these  animals 
P    1    was  broncho-pnemonia.    None  of  the 
1    organs,  lymph  glands,  or  intestines  were 
J)  J    affected  viath  tubercle. 

Sept.  9, 1802 

1  rabbit 

570  grama 

Xntercostals 

(untrimmed). 

C  days 

Killed  in  92  days 

All  organs,  lymph  glands,  and  intestines  were 
quite  normal.   No  tubercle. 

Date  of 
Experiment. 


Oct.  23, 1892 
Oct.  28, 189? 


Number  of 
Animals. 


1  gumea-pig 
1  guinea-pig 


COW  12. 

Inocitlation  Expbbiments. 


MeauUf,  J. 


Bump 

I     (untrimmed) . 

I   Meat-juice  from 
I  Bnmp 
I  (untrimmed). 
1  cc.  each  groin. 


Killed  in  or  Died  in. 


Post-mortem  Examination. 


Died  in  29  days 
Died  in  lO  days 


Nothing  abnormal  to  be  seen  at  seats  of  inoculation.  No 
tuljercle  in  any  of  the  organs  or  lymph  glands. 

There  was  no  tubercle  at  the  seats  of  inoculation,  or  in  any  of 
the  organs  or  lymph  glands. 
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SEEDING  EXPEEIMENTS. 


Date  of 
Experiment. 

Number 
of 

Animals. 

Amount 
Eaten. 

Meat  used. 

Duration 
of 

Feeding. 

Killed  iu  or  Died  in. 

Post-mortem  Examination. 

pigs. 

1,160  grams 

(untrimmed) . 

12  days  - 

A.  died  in  23  days 

B.  died  in  36  days 

C.  died  in  37  days 

D.  died  in  39  days 

^*  "1  Tbe  cause  of  death  in  all  these  animals 
-r,    !    was  pneumonia.  None  of  the  organs, 
[    lymph    glands,   or    intestines  were 
Q  J    affected  with  tubercle. 

D. — The  spleen  showed  some  small  whitish 
nodules.  All  the  other  organs,  all  the  lymph 
glands,  and  the  intestines  were  quite  normal. 

Microscopical  Examination. — Spleen,  31  sec- 
tions. Necrotic  areas.  Bacterial  necrosis. 
No  tubercle  bacilli.   Not  tubercular. 

Oct.  21,  1892 

1  rabbit 

960  grams 

Rump 

(untrimmed). 

10  days  - 

Killed  in  88  days 

There  was  no  tubercle  in  any  of  the  orgaus, 
lymph  glands,  or  intestines. 

Oct.  23,  1892 

ipig 

6,110  grams  - 

Bump 

(untrimmed). 

7  days 

Killed  in  98  days 

Serous  membranes. — All  normal. 

Organs. — Heart,  hmgs,  liver,  spleen,  thyroid, 
kidneys,  suprarenals,  ovaries,  and  v.terus, 
were  normal.  Tongtie,  tonsils,  and  larynx 
were  normal. 

Lymph  glands. — The  mesenteric,  coeliac,  lum- 
bar, anterior  and  posterior  mediastinal  and 
bronchial  glands,  and  the  glands  inthe  lesser 
omentum  were  normal. 

Salivary  glands. — The  right  sub-maxillary  was 
harder  than  normal,  and  showed  on  section  a 
small,  soft,  yellow  point  about  4  mm.  in 
diameter. 

Ifitestines. — Both  large  and  small  were  normal. 
Microscopical  Examination. — Salivary  gland, 
nine  sections.  Not  tubercular. 

COW  13. 


Inoculation  Expeeiments. 


Date  of 
Experiment. 

Number  of 
Animals. 

Meat  used. 

Killed  in  or  Died  in. 

Post-mortem  Examination. 

Tuberculosis. 

Nov.  13, 1892  - 

1  rabbit 

Bump 

(arrtrimmed) . 

Killed  im  85  days  - 

Nil  at  seat  of  inoculation  on  lefts  side.  At  th^  seat  of  inocula- 
tion on  the  right  side  was  a  caseous  abscess  wth  ragged  walls 
surrounded  by  some  enlarged  and  caseous  glands.  The 
lumbar  gland  on  the  right  side  was  enlarged  and  caseous,  as 
were  also  the  cceliac,  mediastinal,  and  bronchial  glands. 
The  liver,  spleen,  and  lungs  showed  nodules  of  tubercle,  and 
there  were  numerous  nodules  on  the  pleural  surface  of  the 
diaphragm.   Other  organs  and  glands  normal. 

Microscopical  jE.raminafion. —  Five  cover-slip  preparations 
were  made  of  the  caseous  matter  from  the  abscess,  showed 
numerous  tubercle  bacilli  and  pus  cells,  but  no  streptococci. 
Two  cover-slip  preparations  were  made  of  the  caseous 
lumbar  gland ;  showed  numerous  tubercle  bacilli  in  groups  as 
well  as  singly. 

Tuberculosis. 

Nov.  13, 1892 

1  rabbit 

Meat-juice  from 

Bump 
(untrimmed). 
1  CO.  each  groin. 

Killed  in  66  days  - 

In  the  muscles  on  the  inner  side  of  the  right  thigh  was  a  small 
caseous  mass.  All  lymph  glands  were  normal,  and  all  organs 
were  normal.  There  was  nothing  to  be  seen  at  the  seat  of 
inoculation  on  the  left  side. 

Microscopical  Examination. — Caseous  mass  in  right  thigh, 
eight  sections ;  showed  muscle-fibres  with  small  and  large 
celled  infiltration,  cell  degeneration ;  T.B.  xx. 

Feeding  Experiments. 


Date  of 
Jixperiment. 

Number 
of 

Animals. 

Amount 
Eaten. 

Meat  used. 

Duration 
of 

Feeding. 

Killed  in  or  Died  in. 

Post-mortem  Examination. 

Not.  1,1892 

4  guinea- 
pigs. 

600  giams 

Bump 

(untrimmed) . 

6  days 

A.  died  in  8  days  - 

B.  died  in  16  days  - 

C.  died  in  16  days  - 

D.  died  in  19  days  - 

B. 
C. 

D.  J 

The  cause  of  death  in  all  these  animals 
was  broncho-pneumonia.  None  of  the 
organs,  lymph  glands,  or  intestines  were 
affected  with  tubercle. 

Nov.  11, 1892 

4  guinea- 
pigs. 

600  grams 

Bump 

(untrimmed). 

6  days 

A.  died  in  8  days  - 

B.  died  in  lO  days  - 

C.  died  in  27  days  - 

k.^ 

B. 
C.  . 

All  these  animals  died  of  broncho-pneu- 
monia. None  of  the  organs,  lymph, 
glands,  or  intestines  were  affected  with 
tubercle. 

D.  died  in  28  days 

D.— In  the  first  part-  of  the  duodenum  was  a 
small  simple  ulcer  covered  with  a  greyish 
slough.   There  was  no  tubercle  in  any  of'  the 
organs,  lymph  glands,  or  intestines. 
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BOTAL  COMMISSION  ON  TUBERCULOSIS: 


COW  14. 

lN00m,ATI0N  EXPEBIMENT. 


Date  of 
Experiment. 


Number  of 
Animals. 


Meat  used.         Killed  in  or  Died  in. 


Post-mortem  Examination. 


Nov.  18  1891 


1  guinea-pig  • 


Bump  and 
Xaoln 

(trimmed). 


Died  in  46  days 


Nothing  abnormal  at  seats  of  inoculation.  No  signs  of  the 
meat.  All  lymph  glands  normal.  Lungs  were  congested, 
but  all  other  organs  were  normal. 


Feeding  Experiment. 


Date  of 
Experiment. 


Number 
of 

Animals. 


Amount 
Eaten. 


Nov.  18, 1891 


4  guinea- 
pigs. 


950  grams 


Meat  used. 


Duration 
of 

Feeding. 


Bump  and 
Iioin 

(trimmed). 


11  days 


Killed  in  or  Died  in. 


Post-mortem  Examination. 


A.  died  in  42  days 

B.  died  in  54  days 

C.  killed  in  79  days 

D.  killed  in  79  days 


A.  — All  organs,  lymph  glands,  and  instestines 
normal.   No  tubercle. 

B.  — All  organs  and  intestines  normal.  One  of 
the  mesentei'ic  glands  showed  a  slight 
ecchymosis  in  its  substance.  All  other 
lymph  glands  normal.  No  tubercle. 

C— Some  of  the  Peyer's  patches  were  enlarged 
and  inflamed.  One  mesenteric  gland  slightly 
enlarged.  All  other  tissues  normal. 

Microscopical  Examination.  —  Mesenteric 
gland,  15  sections.  No  caseation.  No 
tubercle  bacilh.   Not  tubercular. 

D. — Slight  inflammation  of  one  or  two  Peyer's 
patches.  All  glands  and  organs  normal. 
No  tubercle. 


COW  15. 

iNOOtJLATION  EXPEBIMENTS. 


Date  of 
Experiment. 


Number  of 
Animals. 


Meat  used. 


Killed  in  or  Died  in. 


Post-mortem  Examination. 


July  23, 1892 


July  23  1892 


July  25,  1892 


2  guinea-pigs 


2  guinea-pigs 


1  guinea-pig 


Bump 

(trimmed). 


Bump 

(untrimmed). 


Meat-juice  from 
Bump 
(trimmed). 
1  cc.  right  groin. 


A.  died  in  7  days  • 

B.  died  in  22  days 


A.  died  in  3  days  - 

B.  died  in  24  days 


Killed  in  79  days  - 


A.  — At  the  seat  of  inoculation  on  the  right  side  was  a  large 
slough  from  which  an  abscess  extended  upwards  between 
the  skin  and  the  muscles  of  the  abdominal  wall.  No  tubercle 
in  any  gland  or  organ. 

B.  — At  the  seat  of  inoculation  on  the  right  side  was  a  large 
abscess  with  thickened  walls.  No  glands  or  organs  affected 
with  tubercle. 

Microscopical  Examination. — Local  lesion,  nine  sections ; 
showed  inflammatory  thickening  and  necrosis.  No  tubercle 
bacilli.  Not  tubercular. 


A.  — (Edema  at  the  seats  of  inoculation.  Acute  septicsemia. 
No  tubercle  in  any  organ  or  lymph  gland. 

B.  — There  were  two  superficial  ulcers  at  the  seats  of  inocula- 
tion. Lungs  showed  pneumonia.  No  tubercle  in  any  organ 
or  lymph  gland. 

Microscopical  Examin^Mon. — Local  lesion,  nine  sections. 
Inflammatory  thickembg.  No  caseation.  No  tubercle 
bacilli.  Not  tubercular. 

Tuberculosis. 

There  were  two  glands  in  the  right  groin  greatly  enlarged  and 
caseous  on  section.  No  glands  enlarged  in  the  left  groin. 
The  right  lumbar,  the  coeliac,  the  posterior  mediastinal,  and 
the  bronchial  glands,  and  the  gland  s  in  the  gastro-hepatic 
omentum  were  enlarged  and  caseous.  The  cervical,  coecal, 
and  mesenteric  glands  were  normal,  as  were  also  the  anterior 
mediastinal.  The  lungs  showed  six  small  tubercles.  The 
liver  showed  a  triangular  mass  at  its  edge,  whitish  at  the 
periphery,  soft  and  purulent-looking  in  the  centre.  The 
spleen  showed  one  whitish  module  projecting  from  its  surface. 
Heart,  kidneys,  suprareuals,  pancreas,  and  thymus  normal. 

Microscopic  Examination. — Bronchial  gland,  seven  sections, 
showed  caseous  tubercle.   T.B.  x. 


Feeding  Bxpekiments. 


Date  of 
Experiment. 


Number 
of 

Animals. 


July  22, 1892 


4  guinea- 
pigs. 


Amount 
Eaten. 


700  grams 


Meat  used. 


Dui'ation 
of 

Eeeding. 


Killed  in  or  Died  in. 


Post-mortem  Examination. 


Bump 

(trimmed). 


7  days 


A.  died  in  7  days  - 

B.  died  in  20  days 


C.  died  in  25  days  - 


D.kil]eain82  days 


A.  — Pneumonia.  No  organs,  lymph  glands,  or 
intestines  were  affected  with  tubercle. 

B.  — Pneumonia.  All  organs  and  lymph  glands 
normal.  The  intestines  showed  in  some  of 
its  Peyer's  patches  numerous  small  round 
white  nodules. 

Microscopical  Examination. — Peyer's  patch. 
19  sections.  Hyperplasia  of  the  lymphoid 
tissue,  and  some  necrotic  areas  near  the 
muscularis  mucosae  due  to  numerous  groups 
of  rods.  No  tubercle  bacilli.  Not  tuberculai. 
Bacterial  necrosis  (see  Plate  IV.). 

C.  — The  intestines  and  liver  showed  the  same 
appearances  as  in  B.  All  lymph  glands  and 
the  other  organs  were  normal.  The  rest 
of  the  intestines  were  normal.  No  tubercle. 

D.  — All  organs,  lymph  glands,  and  intestines 
were  quite  normal  There  was  no  tubercle 
anywhere. 


APPENDIXi 


Date  of 
Experiment. 

Number 

of 

Animals. 

Amount 
Eaten. 

j      Meat  used. 

Duration 
of 

Feeding. 

Killed  in  or  Died  in. 

Post-mortem  Examination. 

July  22,  892 

4  guinea- 
pigs. 

500  grams 

( 

Bnmp 

untrimmed). 

5  days 

A.  died  in  4  aays  - 

B.  died  in  7  days  - 

C.  died  in  40  days  - 

D.  killed  in  81  days 

A.  — Spleen  showed  two  small,  hard,  white 
nodules.    The   Peyer's  patches  near  the 
ileo-coecal  valve  showed    similax  nodules. 
The  caecum  and  the  rest  of  the  intestines 
were  normal.  All  lymph  glands  and  all 
other  organs  were  normal. 

Microscopical  Hxa.mination. — Small  intestine, 
18  sections.   No  Caseation  or  tubercle  bacilli. 
Not  tubercular,  j 

B.  — None  of  the  organs,  lymph  glands,  or 
intestines  were  aSected  with  tubercle. 

C— The  left  lung  showed  a  yellowish  nodule 

at  the  apex  of  the  lower  lobe.   The  liver  and 

spleen  showed  several  small  white  modules. 

The  intestines,  lymph  glands,  and  other 

organs  were  normal. 
Microscopical     Examination.  —  Lung  16 

sections.    Areas  of  bacterial  necrosis.  KTo 

tubercle  bacilli.  Not  tubercular. 
Liver,  18  sections.    Fatty.    No  tubercle 

bacilli. 

Spleen,  15  sections.  Necrotic  areas.  No 
tubercle  bacilli. 
D. — All  organs,  lymph  glands,  and  intestines 
were  quite  normal.  There  was  no  tubercle 
anywhere. 

COW  16. 

Inoculation  Expekiments. 


Date  of 
Experiment. 

Number  of 
Animals. 

Meat  used. 

Killed  in  or  Died  in. 

Post-mortem  Examination. 

June  17, 1S92  - 

1  guinea-pig 

Meat-juice  from 
Rump 
(trimmed). 
1  cc.  right  groin. 

Died  in  24  days  - 

At  the  seat  of  inoculation  was  a  large  abscess.  There  were 
no  lymph  glands  anywhere  enlarged.  All  organs  were 
normal. 

Microscopical  Examina  tion. — Seat  of  inoculation,  10  sections, 
Showed  an  inflammatory  necrosis  of  cells.  There  was  an 
intei-stitial  small  round-celled  infiltration  of  the  muscle  fibres. 
No  tubercle  bacilli.  Not  tubercular. 

June  17, 1892  - 

1  rabbit  - 

Meat-juice  from 
Rump 
(trimmed). 
5  cc.  one  groin, 
3"  5  cc.  other  groin. 

Killed  in  3.13  days 

There  was  nothing  abnormal  to  be  seen  at  the  seats  of  inoculation. 
All  organs  and  lymph  glands  were  normal.  No  tubercle. 

June  17, 1892  - 

1  guinea-pig 

Meat-juice  from 
Rump 
(untrimmed). 
2  cc.  right  groin. 

Died  in  34  days 

All  organs  were  normal,  with  the  exception  of  the  lungs,  which 
were  affected  with  broncho-pneumonia.  No  tubercle. 

Jnnel7,  1892  - 

1  rabbit 

Meat-juice  from 
Rump 
(untrimmed). 
5  CO.  each  groin. 

Died  in  38  days  - 

Nothing  abnormal  to  be  seen  at  the  seats  of  inoculation,  and  no 
enlargement  of  any  glands.  The  lungs  showed  pneumonia. 
All  other  organs  were  normal.  There  was  no  tubercle. 

Feeding  Bxpebimbnts. 


Date  of 
Experiment. 


Number 
of 

Animals. 


Amount 
Eaten. 


Meat  used. 


Duration 
of 

Peeding, 


June  15, 1892 


June  15, 1892 


4  guinea- 
pigs. 


4  guir.ea- 
pigs. 


1,400  grams 


1,400  grams 


Rump 

(trimmed). 


Rump 

(untrimmed). 


14  days 


14  days 


Killed  in  or  Died  in. 


A.  died  in  33  days 

B.  died  in  35  days 

C.  died  in  35  days 

D.  died  in!35|days 

A.  died  in  28  days 

B.  died  in  32  days 

C.  died  in  33  days 

D.  died  in  33  days 


Post-mortem  E:^amination. 


A.  — The  lungs  were  extensively  affected  with 
broncho-pneumonia.  All  other  organs,  the 
lymph  glands,  and  the  intestines  were 
normal.   No  tubercle. 

B.  — Broncho-pneumonia.  There  was  a  per- 
forating ulcer  of  the  duodenum  ;  all  lymph 
glands  and  the  remaining  organs  and  intes- 
tines were  normal.   ^'o  tubercle. 

C— Broncho-pneumonia.  There  was  a  small 
perforating  ulcer  of  the  duodenum.  All 
lymph  glands  and  the  remaining  organs  and 
mtestines  were  normal.   No  tubercle. 

D.— Broncbo-pneumonia.  All  other  organs, 
the  lymph  glands,  and  the  inrestines  were 
normal.   No  tubercle. 


The  post-mortem  examinations  of  all  these 
animals  showed  the  cause  of  aeath  in  paeh 
case  to  be  broncho-pneumonia.  No  other 
organs  were  diseased.  All  lymph  glands 
and  the  intestines  were  healthy.  None  of 
the  animals  were  affected  with  tubercle. 
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ROYAL  COMMISSION  ON  TUBERCULOSIS  : 


BXPEBIMENTS  WITH  THE  MeaT  0?  FiVE  COWB  IHE  SUBJECT  OF  ADVANCED  AND  GeNEEAIIZED  TUBERCULOSIS. 

Cows  19—23. 


COW  10. 

FBiiIHM&  EXFXBIMENTS. 


Date  oJ 
Experiment. 

Number 
of 

Animals. 

Amount 
Eaten. 

Meat  used. 

Duration 
of 

Feeding, 

Killed  in  or  Died  in. 

Post-mortem  Examination. 

June  23, 1891 

4  guinea- 
pigs. 

280  grams 

Bump 

(trimmeCi). 

2  days 

A.  died  in  3  days  - 

B.  died  in  3  days  - 

C.  died  in  22  days 

D.  died  in  99  days 

A.  — No  tubercle  anywhere. 

B.  — Acute  peritonitis.  No  tubercle  anywhere. 

Q  —There  were  some  ecchymoses  in  some  of 
the  Peyer's  patches.  No  trace  of  tubercle 
anywhere.                         ,     -kt  ^  -l.  ^ 

D.— All  organs  perfectly  normal.  No  tubercle 
anywhere. 

jniie  iS,  1891 

2  guinea- 
pigs. 

400  grams 

Xntercostals 

and 
Dlapbragm 

(trimmed). 

a  days  - 

A.  killed  in  64  days 

B.  kiUedin  162  days 

A.— Intestines  and  all  lymph  glands  normal. 
All  organs  normal  except  liver,  which  showed 
on  its  surface  two  or  three  nodules,  less  than 
the  size  of  a  split  pea.  Cover-glass  prepara- 
tions showed  no  tubercle  bacilli. 

Microscopical  Examination— lAver,  13  sec- 
tions. No  caseation.  No  tubercle  baciUi. 
Not  tubercular. 

B_-VVell  nourished.  Spleen  showed  a  few 
white  nodules.  All  other  organs  normal. 
Intestinal  tract  and  all  lymph  glands 
normal.  No  tubercle. 

COW  20. 

Inoculation  Bxpeeiments. 


Date  of 
Experiment. 

Number  of 
Animals. 

Meat  used.. 

Killed  in  or  Died  in. 

Post-mortem  Examination. 

Aug.  5, 1891 

1  guinea-pig 

Bump 

(untrimmed). 

Died  in  3  days 

Acute  septic  poisoning  from  both  seats  of  inoculation.  No 
tubercle  anywhere. 

Aug.  5, 1881 

1  guinea-pig 

Blapbragm 

(untrimmed). 

Died  in  63  days  - 

No  ulcer  at  seat  of  inoculation.  No  enlargement  of  inguinal 
or  any  other  lymph  glands,  lungs  were  congested.  All 
other  organs  normal.  Intestinal  tract  normal.  No  tubercle 
anywhere. 

Feeding  Experiments. 


Date  o£ 
Experiment. 


Aug.  5  891 


Number 

of 

Animals. 


Amount 
Eaten. 


Meat  used. 


Duration 
of 

Peeding. 


Killed  in  or  Died  in. 


4  guinea- 
pigs. 


908  grams 


Bump 

(untrimmed). 


i  days 


A.  died  in  13  days  - 

B.  died  in  13  days  - 

C.  died  in  39  days  - 


D.  died  in 86  days- 


Post-mortem  Examination. 


A.  — ShOvved  congestion  of  lungs.  No  tubercle 
in  any  organ,  lymph  gland,  or  in  the  intestinal 
tract. 

B.  — Showed  congestion  of  lungs.  Nil  else- 
where. 

Tuberculosis. 

C— Lungs,  heart,  kidneys,  and  serous  mem- 
branes normal.  The  small  intestine  showed 
in  the  mucous  membranes  about  20  deposits 
of  tubercle  of  about  2  mm.  in  diameter,  two 
or  three  of  which  had  ulcerated.  Two  Peyer's 
patches  were  enlareed,  yellow,  and  super- 
ficially ulcerated.  One  of  these  patches  was 
near  the  csecum,  the  other  near  the  duodenum. 
Rest  of  patches  normal.  The  large  intestine 
showed  all  the  Peyer's  patches  in  the  csecum 
to  be  enlarged,  hard,  yellow,  but  not  ulcerated. 
There  were  also  deposits  of  tubercle  in  the 
mucous  membrane  between  the  patches,  one 
or  two  of  which  deposits  were  ulcerated. 
There  were  also  two  small  deposits  of  tubercle 
in  the  ascending  colon.  Rectum  normal. 

Mesenteric  glands  were  greatly  enlarged  and 
almost  completely  caseated.  The  glands 
around  the  csecum  were  also  enlarged,  and 
showed  deposits  of  tubercle.  Other  lymph 
glands  normal. 

The  liver  and  spleen  each  showed  seven  or 
eight  miliary  tubercles,  the  size  of  a  pin's 
head. 

Microscopical  Examination.  —  Mesenteric 
glands,  six  sections ;  showed  advanced  caseous 
tubercle.   T.B.  x. 

D.— Lungs  showed  patches  of  collapse.  All 
other  organs  normal.  All  lymph  glands 
normal.  The  duodenum  just  beyond  pylorus 
showed  a  transverse  oval  yellow  gangrenous 
ulcer,  about  \  inch  across,  which  had 
perforated.  There  was  some  local  peritonitis 
outside.  The  glands  in  the  neighbourhood 
were  slightly  enlarged  and  yellowish.  The 
rest  of  the  gut  was  normal. 

Microscopical  Examination. — Duodenal  ulcer, 
nine  sections ;  showed  an  ulcer  in  the  mucous 
membrane.  Basement  membrane  intact. 
In  the  slough  numerous  diplococci  and 
streptococci  were  f  oimd.  No  tubercle  bacilli. 
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Date  of 
Bxperiment. 

Number 
of 

Animals. 

Amount 
Eaten. 

Meat  used. 

Duration 
of 

Feeding. 

Killed  in  or  Died. 

Post-mortem  Examination. 

Aug.  6, 1891  - 

i  gainea- 
pigs. 

I 

908  grams 

Siapbragm 

and 

Xntercostals 

(untrimmed) . 

i  days 

A.  died  in  13  days  - 

B.  died  in  13  days- 

C.  died  in  13  days  - 

D.  diedin83days- 

1  A.,  B.,  0. — All  showed  congestion  of  lungs. 
!    All  other  organs  were  normal.   All  lymph 
f    glands  and  the  intestinal  tract  normal.  No 
1  tubercle. 

Tuberculosis. 

D. — Lungs  congested.   Numerous  deposits  of 

yellowish  tubercle. 
Liver  enlarged  and  congested.  Showed  several 

large  caseous  areas. 
Spleen  enlarged.     Numerous  small  caseous 

areas. 

Ccecal  glands,  mesenteric  and  bronchial  were 

enlarged  and  caseous. 
There  were  numerous  small  tubercles  in  the 

mesentery,  but  no  general  peritonitis. 
Small  intestine  showed  two  ulcers  and  three 

deposits  of  tubercle  in  the  mucous  membrane 

of  the  ileum. 
Ccecum  showed  seven  deposits  in  the  Peyer's 

patches.   No  ulceration. 
Colon,  rectum,  and  stomach  normal. 
Microscopical    Examination.  —  Mesenteric 

gland,   seven   sections.      Showed  caseous 

tubercle.   T.B.  x. 

Aug.  5, 1891  - 

2  pigs 

2,381  grams  - 

Rump 

(untrimmed) . 

• 

.3  days 

A.  killed  in  82  days 

Tuberculosis. 

A. — Serous  membranes.— 'S^orvcaX. 

Lungs. — One  doubtful  tubercular  nodule. 

XiVer.- Showed  seven  small  nodules,  yellowish 
and  caseous  on  section. 

Spleen.  Heart.  Kidneys  and  Suprarenals.— 
All  quite  normal. 

Lymph  glands. — Posterior  mediastinal,  bron- 
chial, and  mesenteric  normal.  Others  not 
examined. 

Intestines. — One  of  the  Peyer's  patches  showed 
a  small  nodule.  The  irest  of  the  intestines 
both  large  and  small  were  normal. 

Microscopical  Examination.  —  Lung,  13  sec- 
tions. Showed  a  nodule  of  caseous  tubercle, 
T.B.  X. 

Liver,  nine  sections.  Showed  a  nodule  of 
round  cells  with  bacteria.  No  caseation.  No 
tubercle  bacilli.   Not  tubercular. 

Peyer's  patch,  32  sections.  Normal  lymphoid 
tissue,  with  a  few  necrosed  cells  and  bacteria. 
No  tubercle  bacilli.  Not  tubercular. 

• 

B.  killed  in  203 
days. 

Tuberculosis. 

^.—Serous  membranes. — Normal. 

Lungs. — There  were  a  few  transparent  nodules 

2  to  S  mm.  in  diameter  on  the  surface. 
Liver. — Showed  a  few  small  white  nodules  on 

the  surface. 

One  epididymis.— Sho-wed  caseous  tubercle  on 
section. 

Heart,  spleen,  kidneys,  and  suprarenals. — 
Normal. 

Lymph  glands.— Some  mediastinal  and 
bronchial  glands  were  caseous. 

Some  glands  between  the  folds  of  the  large 
intestine  were  affected  with  tubercle  and 
caseous.  The  glands  in  the  lesser  omentum 
were  caseous  and  calcareous.  All  other 
lymph  glands  were  quite  normal. 

Intestines.— ThQve  were  two  small  superficial 
ulcers  on  the  ileo-csecal  valve.  The  rest  of 
the  intestines  both  large  and  small  were 
normal. 

Microscopical  Examination : — 

Gland  between  folds  of  large  gut,  12  sections.   Caseation.   T.B.  x. 
Caeliac  gland,  nine  sections.   Numerous  foci  of  caseous  tubercle.   T.B.  x. 
Bronchial  gland,  nine  sections.   Caseous  tubercle.   No  tubercle  bacilli. 
Ileo-ceecal  valve,  10  sections.   No  tubercle. 
Lung,  nine  sections.   No  tulDercle. 
Liver,  nine  sections.   No  tubercle. 
February  24-,  1892.— A  guinea-pig  was  inoculated  in  the  right  groin  with  the  caseous 

material  from  a  gland  of  this  pig  (gland  in  lesser  omentum). 
The  guirea-pig  was  killed  92  days  after  inoculation  and  showed  an  ulcer  at  the 
seat  of  inoculation, and  caseous  inguinal  (both  sides),  lumliar  (both  sides)  ca-liac 
bronchial,  mediastinal,  and  cervical  glands ;  and  tubercle  of  lungs,  liver  and 
spleen.   Other  organs  and  glands  normal. 
Cover-slip  preparatiims  of  lumbar  gland.— T.Ji.  xx. 

May  26, 1892.— A  guinea-pig  was  inoculated  in  both  groins  with  the  caseous  material 
of  a  lumbar  gland  from  the  last  guinea-pig.  The  animal  died  in  C2  days  and 
showed  caseous  glands  at  both  seats  of  inoculation  and  caseous  inguinal  lumbar 
coeliac,  and  bronchial  glands.                                                           '  ' 

The  liver  and  spleen  were  extensively,  and  the  lungs  slightly,  aiTected  with 
tubercle. 

Microscopical  Examination.— Local  lesion,  10  sections.  Caseous  tubercle.  T  B 
Inguinal  gland,  12  sections. — Caseation.  T.B.  x. 

C  n  3 


78 


ROYiLL  COMMISSION  ON  TUBEKCULOSIS 

COW  21. 

InocuI/A-tion  Bxpeeiments. 


Tate  of 
ExpHi'imenT,. 


Number  of 
Aiiimals. 


Peb.  10,  ISWiJ 


a  guinea-pigs 


Meat  used. 


Killed  in  or  Died  in. 


Post-mortem  Examination. 


«.ump 

(untrimmed). 


A.  died  in  22  days 


B.  died  in  22  days 


A.  — There  was  tliickening  ol  the  tissues  and  some  old  haemor- 
hase  at  the  seat  of  inoculation  on  the  right  side.  No  lymph 
glands  in  the  neighbourhood  were  ailected. 

On  the  left  side  at  the  seat  of  inoculation  there  were  two 
lymph  glands  enlarged  and  caseous  on  section.  The  lumbar 
glands  on  the  left  side  were  enlarged  but  not  caseous.  Other 
organs  and  glands  normal. 

Microscopical  jE.vamination.-Local  lesion  right  side,  eight  sec- 
tions. Large  areas  of  necrosing  round  cells  in  the  connective 
tissue  and  muscle  fibres.  Completely  necrotic  areas  due  to 
numei'ous  bacilli  which  also  block  vessels.  Bacterial  necrosis. 
No  tubercle  bacilli.   Not  tubercular. 

B.  — There  was  some  slight  thickening  of  the  tissues  at  the  seat 
of  inoculation  on  the  right  side,  and  no  enlargement  of  the 
lymph  glands  on  that  side.  On  the  left  side  over  the  seat  of 
inoculation  there  was  a  small  circular  ulcer,  with  a  great 
thickening  of  the  tissues  at  its  base.  This  thickening  was 
seen  on  section  to  be  composed  of  a  small  chain  of  caseous 
glands. 

All  other  glands  and  all  organs  were  normal. 

Four  co  ver-slip  preparations  of  the  caseous  material  were  made. 

No  tubercle  bacilli. 
Unfortunately  the  caseous  glands  were  mislaid,  so  that  no 
sections  were  available  for  microscopical  examination. 


Feeding  Expeeiments. 


Date  of 
Experiment. 


Number 
of 

Animals. 


Amount 
Eaten. 


Meat  used. 


Duration 
of 

Feeding. 


Peb.  9, 1892  -    4  guinea- 
pigs. 


Feb.  0, 18£3  - 


Peb.  10.  1892 


4  guinea- 
pigs. 


2  pigs 


574  grams 


47*  grams 


8.100  grams 


Rump 

(untrimmed) . 


Rump 

(untrimmed). 


Kamp 

(untrimmed) . 


6  days 


6  days 


3  days 


Killed  in  or  Died  in. 


A.  died  in  8  day.s  - 

B.  died  in  3  days  - 

C.  died  in  33  days 

D.  died  in  33  days 

A.  died  in  3  days  - 

B.  died  in  4  days  - 

C.  died  in  33  days 

D.  died  in  33  days 


A.  killed    in  i06 
days. 


B.    killed    in  139 
days. 


Post-mortem  Examination. 


A.  — Broncho-pneumonia  ;  all  other  organs  and 
all  lymph  glands  normal.  Intestines  normal. 
No  tubercle. 

B.  — Pneumonia  of  both  lungs.  Intestines, 
lymph  glands,  and  other  organs  normal.  No 
tubercle. 


Tuberculosis. 

C.  — Lungs  showed  broncho-pneumonia.  Other 
organs  normal.  Thejejimiim  showed  a  small 
collection  of  tubercles  at  one  spot  only.  The 
rest  of  the  intestine  was  normal.  There  was 
enlargement  and  caseation  of  one  of  the 
mesenteric  glands.   Other  glands  normal. 

Microscopical  Examination.  —  Mesenteric 
gland,  16  sections  showed  caseous  tubercle 
in  an  early  stage.  T.B.  x  x. 

D.  — Lungs  showed  pneumonia.  All  other  or- 
gans normal.  Intestines  and  all  lymph 
glands  normal.  No  tubercle. 


A.  -1 


Lungs  pneumonic ;  all  lOther  organs  nor- 
mal. All  lymph  glands  normal.  Intes- 
tinal tract  normal.  None  of  the  animals 
showed  any  tubercle. 


D.J 


Tuberculosis. 

A.  .— Serous  membranes,  normal. 

Lungs,  tonsils  and  larynx,  kidneys  and 
suprarenals,  uterus  and  ovaries  were 
normal. 

Liver  showed  four  or  five  hard  white  nodules 
on  surface,  not  caseating. 

Spleen  showed  fom-  caseating  whitish  nodules 
on  the  surface. 

Lymph  glands.  —  At  angle  of  jaw,  caseo- 
ealcareous  tubercle. 

Cceliac.   Caseo-calcareous  tubercle. 

The  inguinal,  lumbar,  in  lesser  omentum,  medi 
astinal,  bronchial,  deep  cervical,  popliteal, 
colic,  cjEcal,  and  mesenteric  glands  were  all 
quite  normal. 

Intestines  were  normal  and  contained  a  nema- 
tode worm. 

3Iicroscopical  Examination. — Liver  11  sec- 
tions. Commencing  caseous  tubercle. 
T.B.  X. 

Gland  below  jam,  9  sections.  Caseous  tuber- 
cle.  T.B.  X. 

Cceliac  gland,  10  sections.  Caseous  tubercle. 
T.B.  X. 

Spleen,  7  sections.  Eibro-caseous  tubercle. 
No  tubercle  bacilli. 

B.  — Serous  membranes,  normal. 
Organs,  all  normal. 

I/ymph  glands,  all  normal. 

Intestines,  normal. 

There  was  no  tubercle  anywhere. 
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COW  22. 

Inoculation  Experiments. 


Date  of 
Exoeriment. 


Number  of 
Animals. 


Meat  used.  Killed  in  or  Died  in. 

I 


Post-mortem  Examination. 


July  28, 1S92     -    2  guinea-pigs 


July  28, 1892 


July  28,  1892 


July  28,  1892 


2  guinea-pigs 


•i  gumea-pigs 


2  guinea-pigs 


(trimmed). 


(untrimmed). 


Meat-juice  from 

(trimmed). 
1  cc.  right  groin,  A. 
1  cc.  each  groin,  B. 


Meat-juice  from 

Aump 
(untrimmed). 
Bach,  1  cc.  each 
groin. 


A.  died  in  17  days  - 

B.  killed  in  70  (lays 

^-  Ikilled  in  70 
2_  3  days. 

A.  died  in  16  days- 


B.  died  in  52  days  - 


A.  died  in  2  days  - 

B.  died  in  34  days  ■ 


A.  — Nothing  abnormal  at  seats  of  inoculation.  All  lymph 
glands  normal.  Pneumonia.  Otlier  or,^ans  normal.  No 
tubercle. 

B.  — All  oi'gans  and  lymph  glands  normal.  Nothing  abnormal 
at  seats  of  inoculation.   No  tubercle. 


A.  ")  Nothing  abnormal  at  seats  of  inoculation  in  either  guinea- 
>    pig.     All  lymph  glands  and   organs  normal.  No 

B.  }  tubercle. 


Tuberculosis. 

A.  — There  was  a  large  abscess  on  the  right  side  at  the  seat  of 
inoculation.  No  glands  wese  enlarged,  and  no  organs  were 
affected. 

Microscopical  Examination- — Local  lesion,  10  sections.  Mixed 
infection  of  cocci  and  other  bacteria.  A  few  tubercle  bacilli 
seen.  Tubercular. 

Tuberculosis. 

B.  — Prom  both  seats  of  inoculation  thei'e  extended  up  en- 
larged and  caseous  glands  as  follows:  inguinal,  lumbar, 
cocliac,  bronchial  a^ciA  mediastinal  o,nA  cervical.  The  liver 
and  spleen  were  studded  with  tubercle.  Lungs  normal. 
Intestines  and  mesenteric  glands  normal.   Ni!  elsewhere. 

Microscopical  Examination. — Spleen,  12  sections.  Caseous 
tubercle,   T.B.  xx. 
lAver,  eight  sections.    Caseous  tubercle.   T.B.  xx. 

A.  — Died  of  acute  septicfemia.  No  tubercle  at  seats  of  inocu- 
lation or  in  any  organ  or  lymph  gland. 

B.  —  Broncho-pneumonia.  Nil  at  either  seat  of  inoculation. 
All  other  organs  and  all  lymph  glands  normal. 


Feeding  Experiments. 


Bate  of 
Experiment. 


Number 
of 

Animals. 


Amount 
Eaten. 


Meat  used. 


Duration 
of 

Peeding. 


Killed  in  or  Died  in. 


Post-mortem  Examination. 


July  27,1892 


July  27. 1892 


July  27, 1892 


4  guinea- 
pigs. 


4  guinea- 
pigs. 


ipig 


400  grams 


.350  grams 


3,000  grams 


S^ump 

(trimmed) . 


Rump 

(untrimmed). 


4  days 


4  days 


Hump 

(trimmed) . 


3  days 


A.  died  in  17  days- 

B.  died  in  33  days - 

C.  died  in  35  days- 

D.  killed  in  76  days 

A.  died  in  23  days- 

B.  died  in  37  days - 

C.  died  in  SO  days  - 


D.  killed  in  76  days 


Killed  in  135  days 


A.  — There  was  no  tubercle  in  any  of  the  organs, 
lymph  glands,  or  intestines. 

B.  — Lungs  pneumonic.   No  tubercle  in  any  of 
the  organs,  lymph  glands,  or  intestines. 

C.  — Broncho-pneumonia.    No  tubercle  in  any 
of  the  organs,  lymph  glands,  or  intestines. 

D.  — All  organs,  lymph  glands,  and  intestines 
were  quite  normal.  No  tubercle. 


A.  — Pneumonia.  There  was  no  tubercle  in 
any  of  the  organs,  lymph  glands,  or  in- 
testines. 

B.  — Broncho-pneumonia.  There  was  no  tu- 
bercle in  any  of  the  organs,  lymph  glands, 
or  intestines. 

C.  — All  organs  were  normal.  The  cacal  glands 
were  enlarged  and  caseous.  Mesenteric 
glands  normal.  There  were  several  white 
patches  in  the  mucous  membrane  of  the 
small  intestine. 

Microscopical  Examination. — Pive  cover-slip 
preparations  of  the  caseous  matter  of  the 
caical  gland.^  Numerous  bacteria^  No  tu- 
bercle bacilli. 

Cacal  gland.— VI,  sections.  Bacterial  necrosis 
of  gland  tissue.  Bacteria  blocking  vessels 
round  necrosed  area.   No  tubercle  bacilli. 

Small  gut. — 38  sections.  No  tubercular  struc- 
ture.  No  tubercle  bacilli. 

D.  — All  lymph  glands,  organs,  and  intestines, 
were  quite  normal.  There  was  no  tubercle 
anywhere. 


Serous  membranes. — All  normal. 
Organs. — Liver  showed  (a  small  nodule  on  its 
upper  surface  of  a  doubtful  nature. 

Spleen,   lieart,   lungs,   kidneys,  supra- 
renals,  and  thryoid  were  normal. 
Tongue,  tonsils,  and  larynx  normal. 
Lymph  glands. — Mesenteric.  One  only  showed 
some  doubtful  nodules  of  about  the  size  of  a 
pin's-head. 

The  cervical,  mediastinal,  bronchial,  coeliac, 
and  lumbar  glands,  and  the  glands  in  the 
lesser  omentum  were  all  quire  normal. 

Intestines. — Both  the  large  and  the  small  gut 
were  normal. 

Microscopical  Examination. — Liver,  10  .sec- 
tions. Area,  of  softened  liver  cells  at  surface. 
No  caseation.  No  tubercle  bacilli.  Not 
tubercular. 

Mesenteric  gland.— 10  sections.  Three  or 
four  areas  of  necrosing  cells.  No  tubercle 
bacilli.   Not  tubercular. 
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COW  23. 

Inoculation  Bxpekiments. 


Date  of 
Experiment. 


Feb.  20,1893 


Feb.  20, 1893 


Number  of 
Animals. 


2  guinea-pigs 


2  guinea-pigs 


Meat  used. 


Bump 

(trimmed). 


Rump 

(untrimmed). 


Killed  in  or  Died  in. 


Post-mortem  Examination. 


A.  died  in  17  days 


B.  killed  in 


days 


A.  killed  in  56  days 


B.  killed  in  56  days 


A.  — There  was  nothing  to  be  seen  at  either  seat  of  inoculation, 
and  the  inguinal  and  lumbar  glands  wore  quite  normal. 

The  mesenteric,  cwUac,  cacal,  axiA  anterior  mediastinal  glandi 
were  greatly  enlarged  and  caseous.  The  liver  and  spleen 
contained  numerous  round  nodules  with  soft  cheesy  con- 
tents. There  were  two  similar  nodules  in  the  base  of  the 
left  lung.  The  intestines  and  the  remaining  organs  were 
quite  normal. 

Microscopical  Examination. — Six  cover-slip  preparations  were 
made  of  glands.   Leucocytes  and  cocci.  No  tubercle  bacilli. 

Liver.— 10  sections.  Necrosis  of  liver  cells,  and  small- 
celled  infiltration.  Numerous  bacilli.  No  tubercle  bacilli. 
Bacterial  necrosis. 

Mesenteric  gland. — 12  sections.  Necrosis  of  gland.  Bacilli 
as  in  liver.   No  tubercle  bacilli.  Bacterial  necrosis. 

Tuberculosis. 

B.  — At  the  seat  of  inoculation  on  the  right  side  was  a  large 
caseous  mass  and  the  inguinal  and  lumbar  glands  on  that 
side  were  enlarged  and  caseous.  Spleen  and  liver  showed 
some  tubercular  nodules.  Other  organs  and  lymph  glands 
normal. 

Microscopical  Bxamination. — One  cover-slip  preparation  of 
local  lesion.   Caseous  material.   T.B.  x. 

Tuberculosis. 

A.  — At  each  seat  of  inoculation  was  a  large  caseous  mass,  and 
the  inguinal,  lumbar,  and  cceliac  glands  on  both  sides  were 
caseous,  as  were  also  the  anterior  mediastinal.  The  liver  and 
spleen  were  tubercular.  No  other  organs  or  lymph  glands 
were  affected. 

Microscopical  Examination. — Two  cover-slip  preparations  ©f 
local  lesion.  A  few  tubercle  baciih  were  found. 

B.  — At  seat  of  inoculation  on  the  left  side  was  a  large  caseous 
mass,  and  the  left  inguinal,  left  lumbar,  and  the  cceliac 
iC^aMds  were  caseous.  The  sphere  was  slightly  affected  with 
tubercle.   All  other  organs  and  lymph  glands  were  normal. 

Microscopical  Examination.— 'iy/o  cover-slips  preparations  of 
the  local  lesion  showed  T.B.  xx. 


Feeding  Expekiments. 


Date  of 
Expeiimenti 


Number 
of 

Animals. 


Amount 
Eaten. 


Peb.  18, 1893 


1  piff 


4,645  grams 


Meat  used. 


Bump 

(trimmed). 


Duration 
of 

Feeding. 


Killed  in  or  Died  in. 


Post-mortem  Examination. 


5  days 


F(  b.  18,  1893  I  1  pig 


4,9  70  grams 


Bump 

(untrimmed). 


Killed  in  67  days 


5  days 


Killed  in  67  days 


Tuberculosis. 

Serous  membranes  were  all  normal. 
Orfirares.— In  the  lower  lobe  of  the  right  lung 

was  a  small  nodule  the  size  of  a  pea,  caseous 

on  section. 

In  the  liver  was  a  small  nodule,  white  with  a 
yellow  centre. 

Seart,  splee/i,  kidney,  suprarenals,  thyroid, 
and  all  other  organs  were  normal. 

A  little  to  the  left  of  the  middle  line  situated 
at  the  base  of  the  tongue  about  f  inch  above 
the  epiglottis  was  a  small  yellow  nodule 
about  the  size  of  a  split  pea. 

The  tonsils  both  showed  a  few  yellow  points 
about  the  size  of  a  pin's  head. 

Lytnph  glands.— The  gland  at  the  angle  of  the 
right  jaw  showed  in  cortex  streaky  caseation. 

All  other  lymph  glands  were  normal. 

Intestines  were  quite  normal. 

Microscopical  Examination. — Pharyngeal  no- 
dule, 17  sections.  A  necrotic  area  surrounded 
by  leucocytes.  Pure  culture  of  streptococi 
in  and  around  necrotic  area.  No  tubercle 
bacilli.  Bacterial  necrosis  {see  Plate  IV.) 
Tonsil,  14  sections.  Normal. 
Gland  below  jaw,  eight  sections.  Caseous 
tubercle.   T.B.  x.   Numerous  streptococi. 

I/ung,  10  sections.  An  isolated  nodule  at  the 
surface ;  areas  of  necrosis  with  a  few  cocci. 
No  tubercle  bacilli.   Bacterial  necrosis. 


Serous  membranes  were  all  normal. 

Organs. — Lungs,  heart,  liver,  spleen,  kidneys 

suprarenals,  and  thyroii  were  all  quite 

normal. 

Lymph  glands. — Cervical,  mediastinal,  bron- 
chial, ooeliac,  lumbar,  and  mesenteric  glands 
were  normal. 

Intestin  es.— Hoih.  large  and  small  were  normal. 

At  about  the  junction  of  the  pharynx  with  the 
oesophagus,  a  little  to  the  left  of  the  middle 
line,  was  a  small  yellow  nodule  about  the 
size  of  a  pea. 

Microscopical  Examination.  —  Pharyngeal 
nodule,  12  sections.  Area  of  necrosis  ;  pure 
culture  of  streptooocus.  No  tubercle  bacilli 
Bacterial  necrosis. 
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INQUIRY  II. 


Paet  VIII. 

Details  op  the  Experiments  with  Milk. 

1.  With  tlie  milk  of  eight  cows  the  subject  of  tuberculosis  of  the  internal  organs,  but  without  disease  of  the 

udder  (tuberculous  or  otherwise). 

2.  With  the  milk  oifive  cows  the  subject  of  tuberculosis  of  the  internal  organs,  and  with  tuberculous  disease  of 

the  udder. 

3.  With  the  milk  of  two  cows,  the  subject  of  tuberculosis  of  the  internal  organs  and  with  non-taberculous  disease 

of  the  udder. 

4.  With  the  milk  of  two  cows,  with  non-tuberculous  disease  of  the  udder  and  no  tuberculosis  of  the  internal 

organs. 


1.  Experiments  with  the  milk  of  eight  cows  the  subject  of  tuberculosis  of  the  internal  organs  but  without 
disease  of  the  udder  (tuljerculoua  or  otherwise),  to  test  the  infectivity  of  the  milk  by  feeding  and  inoculating 
animals  with  it. 

Mild  tuberculosis    .  -  -          -    Oow  No.  7  -  -  -  -    1  Oow. 

Moderate  tuberculosis  -  -    Cows  No.  11,  12,  13,  15,  16  -    5  Cows. 

Advanced  and  generalised  tuberculosis   -    Cows  No.  22,  23    -  -         -    2  Cows. 


COW  7. 

Inoculation  Experiments. 


Date  of 
Experiment. 


Oct.  23, 1892 


Number  of 
Animals. 


Where 
Inoculated. 


Killed  in  or  Died  in. 


Post-mortem  Examination. 


2  guinea-pigs 


1  cc.  sub- 
cutaneously  in 
each  groin. 


A.  died  in  38  days 


B.  died  in  39  days 


A.  — Lunt!;s  showed  broncho-pneumonia.  There  was  nothing 
abnormal  to  be  seen  at  either  seat  of  inoculation.  There  was 
no  tubercle  or  other  evident  disease  in  any  other  organ  or  in 
the  lymph  glands. 

B.  — Lungs  were  extensively  affected  with  pneumonia.  There 
was  nothing  abnormal  to  be  seen  at  either  seat  of  inoculation, 
and  there  was  no  tubercle  or  other  evident  disease  in  any  of 
the  organs  or  lymph  glands. 


Feeding  Experiments. 


Date  of 
Experiment. 

Number 
of 

Animals. 

Quantity 
taken . 

Milk  from. 

Duration 
of 

Feeding. 

Killed  in  or  Died  in. 

Post-mortem  Examination. 

Oct.  23,  1892 

4  guinea- 
pigs. 

3,425  cc.  - 

All  quarters  of 
the  udder. 

26  days  - 

A.  died  in  34  days 

B.  died  in  39  days 

C.  died  in  39  days 

D.  died  in  45  days 

A.  — Liver  showed  a  few  white  specks  on  the 
surface.   There  was  no  tubercle  or  any  other 
evident  disease  in  any  other  organ,  or  in  the 
lympli  glands  or  intestines. 

B.  — Lungs  were   affected   with  -pneumonia. 
There  was  no  tubercle  or  any  other  evident 
disease  in  any  other  organ,  or  in  the  lymph 
glands  or  the  intestines. 

C.  — There  was  no  tubercle  or  any  other  evident 
disease  in  any  organ,  or  in  any  of  the  lymph 
glands  or  the  intestines. 

D.  — There  was  no  tubercle  or  any  other  evident 
disease  in  any  organ,  or  in  any  of  the  lymph 
glands  or  the  intestines. 

Oct.  31, 1892 

4  guinea- 
pigs. 

1,725  cc. 

All  quarters  of 
the  udder. 

18  days  - 

A.  died  in  11  days 

B.  died  in  34  days 
G.  died  in  34  days 
D.  died  in  37  days 

A.  — The  liver  and  the  gall-bladder  were  affected 
with  advanced  bacterial  disease.   There  was 
no  tubercle  or  other  evident  disease  in  any 
other  organ,  or  in  the  lymph  glands  or 
intestines. 

Microscopical  Examination. — lAver,  19  sec- 
tions.   Showed  large  areas  of  cell-necrosis. 
Very  numerous  bacilli  m  the  necrotic  areas. 
No  tubercle  bacilli.   Bacterial  necrosis. 

B.  — Lungs  showed  broncho-pneumonia.  There 
was  no  tubercle  or  other  evident  disease  in 
any  other  organ,  or  in  the  lymph  glands  or 
intestines. 

G. — Lungs  was  affected  with  broncho-pneu- 
monia. There  was  no  tubercle  or  other 
evident  disease  in  any  other  organ,  or  in  the 
lymph  glands  or  intestines. 

D.— Lungs  were  affected  with  broncho-pneu- 
monia.' There  was  no  tubercle  or  other 
evident  disease  in  any  other  organ,  or  in  the 
lymph  glands  or  intestines. 
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POYAL  COMMISSION  ON  TUBERCULOSIS  : 


COW  11. 

Inoculation  Expebiments. 


Date  of 
Experiment. 

Number  of 
Animals, 

Where 
Inoculated. 

Killed  in  or  Died  in. 

Post-mortem  Examination. 

August  5. 1893  • 

1.  rabbit  • 

5  CO,  sub- 
cutaneously  in 
each  groin. 

Killed  in  68  days 

There  was  no  local  lesion.   Liver  showed  whitish  areas 
(narasitic)  and  there  were  numerous  cysts  attached  to  the 
omentum.   There  was  no  tubercle  or  other  evident  disease 
in  any  other  organ  or  in  any  lymph  gland. 

August  0, 1S92  - 

?,  guinea-pigs 

1  CO.  sub" 
ciitaneously  in 
each  groin. 

X,  killed  in  64  days 
B.  liilled  in  64  days 

.    rBoth  animals  were  very  fat  and  well  nourished.  There 
^'  \    was  nothing  abnormal  to  be  seen  at  any  of  the  seats  of 
)    inoculation,  and  there  was  no  tubercle  or  other  evident 
^'  (,  disease  anywhere. 

Feeding  Experiments. 


Date  of 
Experiraent. 


Aug.  3, 1892  - 


Aug,  3.  1892  • 


Number 
of 

Animals. 


Quantity 
taken. 


Milk  from. 


Duration 
of 

Feeding. 


Killed  in  or  Died  in. 


Post-mortem  Examination. 


4  guinea- 
pigs. 


I  rabbit 


4,950  cc. 


G,450  CO. 


All  quarters  of 
the  udder. 


All  quarters  of 
the  udder. 


33  days 


33  days 


A.  died  in  16  days 

B.  died  in  64  days 

C.  died  in  75  days 

D.  died  in  75  days 


Killed  in  14X  days 


A.  — Lungs  were  affected  with  broncho-pneu- 
monia. There  was  no  tubercle  or  other 
evident  disease  in  the  intestines  or  lymph 
glands,  or  in  any  other  organ. 

B.  — Lungs  showed  large  patches  of  pneumonic 
consolidation.  There  was  no  tubercle  or 
other  evident  disease  in  any  other  organ,  or 
in  the  intestines  or  lymph  glands. 

C— Lungs  were  slightly  affected  with  broncho- 
pneumonia. There  was  no  tubercle  or  other 
evident  disease  in  any  other  organ,  or  in  the 
intestines  or  lymph  glands. 

J) —Liver  showed  whitish  areas.  There  was 
no  tubercle  or  other  evident  disease  in  any 
other  organ,  or  in  the  (intestines  or  lymph 
glands. 

Microscopical  Bxamination.— Liver,  10  sec- 
tions. Showed  areas  with  a  large  number  of 
cocci  in  the  vessels.  Some  necrosis  of  cells. 
No  tubercle  bacilli.  Bacterial  necrosis. 


Therelwere  some  parasitic  cysts  attached  to  the 
omentum.  The  animal  was  very  well 
nourished.  There  was  no  tubercle  or  other 
evident  disease  in  any  organ,  or  in  the  in- 
testines or  lymph  glands. 


COW  12. 

Inoculation  Expebiments. 


Date  of 
Experiment. 

Number  of 
Animals. 

"Where 
Inoculated. 

Killed  in  or  Died  in. 

Post-mortem  Examination. 

Oct.  7,  1892  - 

1  rabbit 

5  cc.  sub- 
cutaneously  in 
each  groin. 

Killed  in  63  days  - 

Animal  was  very  fat  and  well  nourished.  There  was  nothing 
abnormal  to  be  seen  at  either  seat  of  inoculation,  and  there 
was  no  tubercle  or  other  evident  disease  in  any  organ  or 
lymph  gland. 

Oct.  7  1S92  - 

2  guinea-pigs 

2  CO.  sub- 
cutaneously  in 
each  groin. 

A.  died  in  28  days 

B,  died  in  47  days 

A  —Lungs  were  inflamed.  There  was  nothing  to  be  seen  at 
either  seat  of  inoculation,  and  there  was  no  tubercle  or  other 
evident  disease  in  any  other  organ  or  lyrnph  gland. 

B— Lungs  were  slightly  affected  with  broncho-pneumonia. 
At  the  seat  of  inoculation  on  the  left  side  was  a  small 
hard  mass,  and  near  it  was  a  somewhat  enlarged  and 
hardened  gland.  There  was  no  tubercle  or  other  evident 
d.iscB'SG  olsBwliGrBe 

Microscopical  Examination.— Gland,  12  sections.  Hyperplasia 
of  lymphoid  tissue  of  gland  with  thickening  of  the  connective 
tissue  around.  No  caseation.  No  tubercle  bacilli.  Not 
tubercular. 

Feeding  Expebiments. 


Date  of 
Experiment. 


Number  Quantity 

,  ,  taken. 
Animals. 


Oct.  7, 1892  -  I  4guinea- 
I  pigs. 


1,270  ec. 


Milk  from. 


Duration 
of 

Eeeding. 


All  quarters  of 
the  udder. 


13  days 


Killed  in  or  Died  in. 


Post-mortem  Examination. 


A.  died  in  18  days 

B.  died  in  18  days 

C.  died  in  18  days  - 

D.  died  in  48  days 


A —The  lungs  were  affected  with  pneumonia 
and  the  liver  with  commencing  parasitic 
disease.  There  was  no  tubercle  or  other 
evident  disease  in  any  other  organ,  or  in  any 
of  the  lymph  glands  or  intestines. 

Microscopical  Examination— Liver,  22  sec- 
tions. A  few  areas  of  necrosis.  No  tubercle 
bacilli.  No  tubercular  structure. 

B.— The  lungs  were  affected  with,  pneumonia, 
and  there  was  commencing  parasitic  disease 
in -the  liver  and  spleen.  There  was  no 
tubercle  or  other  evident  disease  in  any  other 
organ,  or  in  the  lymph  glands  or  intestines. 

C— Lungs  showed  slight  broncho-pneumonia. 
There  was  nb  tubercle  or  other  evident 
disease  in  any  other  organ,  or  in  the  lymph 
glands  or  intestines. 

D. — There  was  no  tubercle  or  other  evident 
"disease  in  any  of  the  organs,  lymph  glands, 
or  intestines, 


Appendix.   ,  iS3 


Date  of 
Experiment. 

Number 
of 

Animals. 

Quantity 
taken. 

Milk  from. 

Duration 
of 

Feeding. 

Killed  in  and  Died  in. 

Post-mortem  Examination, 

Oct.  7, 1892  - 

4  guinea- 
pigs. 

1,270  ce.  - 

All  quarters  of 
the  udder. 

13  days  - 

A.  died  in  20  days 

B.  died  in  4:2  days 

C.  died  in  47  days  - 

D.  died  in  48  days 

A.  — The  heart  showed  in  the  anterior  inter- 
ventricular groove  a  small  parasitic  cyst. 
There  was  no  tubercle  or  other  evident 
disease  in  any  other  organ,  or  in  the  lymph 
glands  or  intestines. 

B.  — Lungs  were  affected  ■with  broncho-pneu- 
monia.   There  was  no  tubercle  or  other 
evident  disease  in  any  other  organ;  or  in  any 
of  the  lymph  glands  or  intestines, 

C.  — Lungs  showed  pneumonia.   There  was  no 
tubercle  or  other  evident  disease  in  any 
other  organ,  or  in  the  lymph  glands  oi 
intestines. 

D.  — Lungs  showed  pneumonia.   There  was  no 
tubercle  or  other  evident  disease  in  any 
other  organ,  or  in  the  lymph  glands  or 
intestines. 

Oct.  7,1892  - 

1  rabb 

lj290  CO.  - 

All  quarters  of 
tbe  udder. 

13  days  - 

Killed  in  102  days 

The  animal  was  very  fat  and  well-nourished. 
There  was  no  tubercle  or  other  evident 
disease  in  any  of  the  organs,  lymph  glands  or 
intestines. 

1  pig  - 

7  6G0  cc.  - 

All  quarters  of 
the  udder. 

12  days  " 

Serous  membranes  .— 
Pleurae,  ") 

Pericardium,  /-were  all  normal. 
Peritoneum,  ) 

Organs : — 

Heart,             Kidneys,  ~) 
Lungs,            Suprarenals,       i  all  quite 
Liver,             Thyroid,            f  normal. 
Spleen,            Thymus,  J 
The  salivary  glands,  tongue,   and  tonsils 
were  normal. 

Lymph  glands : — 

Below  jaw,       Coeliac,  ~1 
Cervical,  Coecal, 
Bronchial,       Lumbar,            !  all  quite 
Mediastinal,     Mesenteric,         j"  normah 
In  lesser 
omentum,  J 

Intestines. — The   intestinal  tract  was  quite 
normal. 

COW  13, 

Inoculation  DxrESlMEOTs. 


Date  of 
Experiment. 


Oct.  23,  1892 


Oct.  28, 1892 


Number  of 
Animals. 


Where 
Inoculated. 


2  guinea-pigs 


1  guinea-pig 


1  cc.  sub- 
cutaneously  in 
each  groin. 


1  cc.  sub- 
cutaneously  in 
each  groin. 


Killed  in  or  Died  in; 


Post-mortem  Examination. 


A.  died  iii  ^  dsiys  - 

B.  died  in  35  days  • 

Died  in  29  days  - 


A.  — Lungs  showed  pneumonia.  There  was  some  unabsorbed 
milk  at  the  seats  of  inoculation.  There  was  no  tubercle 
or  other  evident  disease  in  any  other  organ  or  in  the  lymph 
glands. 

B.  — There  was  nothing  abnormal  to  be  seen  at  either  seat  of 
inoculation,  and  there  was  no  tubercle  or  other  evident  diseiise 
in  any  organ  or  lymph  gland. 


Lungs  showed  pneumonia.  There  was  nothing  abnormal  to 
be  seen  at  either  seat  of  inoculation,  and  there  was  no  tubercle 
or  other  evident  disease  in  any  other  organ  or  lymph  gland. 


Feeding  ExrEuiMENTs. 


Date  of 
Experiment. 


Number 
of 

Animals. 


Quantity 
taken. 


Milk  from. 


Duration 
of 

Feeding. 


Oct.  23,  1892- 


4  guinea- 
pigs. 


■ISlcc.  - 


All  quarters  of 
the  udder. 


9  days 


Killed  in  or  Died  in. 


Post-mortem  Examination. 


A.  died  in  10  days 

B.  died  in  12  days 

C.  died  in  34  days  - 

D.  died  in  38  days 


A.  — Lungs  showed  pneumonia.  There  was  nd 
tubercle  or  any  other  evident  disease  in 
any  other  organ,  or  in  the  intestines  oi- 
lymph  glands. 

B.  — Lungs  showed  pneumonia.  There  was  nd 
tubercle  or  any  other  evident  disease  in 
any  other  organ,  or  in  the  intestines  oi 
lymph  glands. 

C.  — Lungs  showed  lironcho-pneumonia  There 
was  no  tubercle  or  any  other  eviden  disease 
in  any  other  organ;  or  in  the  inte  tines  or 
lymph  glands. 

D.  — Lungs  showed  broncho-pneumonia.  Tliere 
was  no  tubercle  or  any  other  evident  disease 
in  any  other  organ,  or  in  the  intestines  or 
lymph  glands. 
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ROYAL  COMMISSION  ON  TUBERCULOSIS  : 


COW  15. 

Inoouiation  Bxfbeimbnts. 


Date  of 
Experiment. 

Number  of 
Animals. 

Where  Inoculated. 

Killed  in  or  Died  in. 

Post-mortem  Examination. 

June  29,  1892 

2  guinea-pigs 

1  cc.  sub  • 
cutaneously  in 
each  groin. 

A,  died  in  20  CLstys  - 

B.  died  in  ZZdays  ■ 

A.  — At  the  seat  of  inoculation  on  the  left  side  was  a  soft  yellow 
nodule,  2x6  mm.  No  glands  were  in  any  way  affected. 
There  was  no  tubercle  or  other  evident  disease  in  any 
organ. 

B.  — At  the  seat  of  inoculation  on  the  left  side  the  glands 
were  somewhat  enlarged.  They  were  not  caseous  on  section. 
The  spleen  was  affected  with  parasitic  disease.  There  was 
no  tubercle  or  other  evident  disease  in  any  other  organ  or 
lymph  gland. 

Microscopical  Examination.  — Local  lesion,  six  sections. 
Normal  lymphatic  gland  tissue  with  some  thickening  around. 
No  caseation.   No  tubercle  bacilli.   Not  tubercular. 

Spleen,  four  sections.  No  castiation.  No  tubercle  bacilli. 
No  sti-uoture  of  tubercle. 

July  20, 1892 

I  rabbit 

5  cc.  sub- 
cutaneouslf  in 
each  gi'oin. 

Killed  in  70  days  - 

The  animal  was  very  fat  and  well  nourished.  There  was  no 
tubercle  or  other  evident  disease  in  any  of  the  organs  or 
lymphatBd  glands. 

Feeding  Expekiments. 


Date  of 
Experiment. 


June  29, 1892 


June  29, 1892 


Number 
of 

Animals. 


4  guinea- 
pigs. 


1  pig 


Quantity 
taken. 


S,150  cc. 


46,145  cc. 


Milk  from. 


Duration 
of 

Feeding. 


All  quarters  of 
the  udder. 


All  quarters  of 
the  udder. 


21  days 


Killed  in  or  Died  in. 


22  days  - 


A.  died  in  S  days  - 

B.  died  in  35  days- 

C.  died  in  37  days  - 

D.  died  in  37  days- 
Killed  in  3. 54  days 


Post-mortem  Examination. 


A.  — Lungs  were  affected  with  broncho-pneu- 
monia. There  was  no  tubercle  or  other 
evident  disease  in  the  organs,  lymph  glands, 
or  intestines. 

B.  — Lungs  showed  pneumonia.  There  was  no 
tubercle  or  other  disease  in  any  of  the  organs, 
lymph  glands,  or  intestines. 

C.  — Liver  showed  commencing  parasitic  dis- 
ease. There  was  no  tubercle  or  other 
obvious  disease  in  any  other  organ,  or  in  the 
lymph  glands  or  intestines. 

Microscopical  Examination. — Liver,  18  sec- 
tions. Showed  a  few  areas  of  necrosis.  No 
caseation.  No  tubercle  bacilli.  Not  tubercular. 

D.  — The  cjEcum  showed  a  few  opaque  areas. 
There  was  no  tubercle  or  other  evident 
disease  in  any  of  the  organs  or  lymph 
glands  or  in  any  other  part  of  the  intestinal 
tract. 


Serous  membranes : — 
Pleurse,  ") 

Pericardium,  >were  all  normal. 
Peritoneum,  ) 
Orffans.—liungs,  heart,  liver,  spleen,  kidneys, 
suprarenals,  thyroid,  and  thymus  were  all 
normal. 

Tongue  and  tonsils  were  normal. 
Lymph    glands. — Mesenteric,  mediastinal, 

bronchial,  cervical,  coeliac,  caecal,  and  lumbar 

glands,  and  the  glands  in  the  lesser  omentum 

were  all  normal. 
Intestines. — The  intestinal  tract  was  normal 

throughout. 


COW  16. 

Inoculation  Expekiments. 


Date  ol 
Bxperiment. 


Number  of 
Animals. 


Where  Inoculated. 


Killed  In  or  Died  in. 


Post-mortem  Examination. 


May  11, 1892      -    1  guinea-pig 


UarSS,  1892 


May  4, 1892 


June  18, 1892 


1  guinea-pig 


1  guinearpig 


2  guinea-pigs 


1  cc.  each  groin 
suboutaneously. 


1  cc.  each  groin 
subcutaneously. 


1  cc. 

intra-peritoneally. 


1  cc.  each  groin 
suboutaneously. 


Died  in  8  days 

Died  in  42  days  - 
Died  in  31  days  - 

A.  died  in  20  days  ■ 

B.  died  in  20  days  - 


At  each  seat  of  inoculation  there  had  been  some  slight 
hsemorrhage  in  the  centre  of  which  was  a  small  yellow  spot. 
None  of  the  organs  or  lymph  glands  were  affected  with 
tubercle. 

Microscopical  JSxamination. — Local  lesion,  19  sections.  Not 
tubercular. 


There  was  nothing  to  be  seen  at  the  seats  of  inoculation,  and 
there  was  no  tubercle  or  other  evident  disease  in  any  of  the 
organs  or  lymph  glands. 


The  peritoneum  was  quite  normal,  and  there  was  no  tubercle 
or  other  evident  disease  in  any  of  the  organs,  lymph  glands 
or  serous  membranes. 


A.  — There  was  nothing  abnormal  to  be  seen  at  either  seat  of 
inoculation,  and  there  was  no  tubercle  or  other  evident 
disease  in  any  organ  or  lymph  gland. 

B.  — At  the  seat  of  inoculation  on  the  left  side  was  a  large 
caseous  mass,  but  nothing  on  the  right  side.  No  glands  were 
in  any  way  abnormal,  and  there  was  no  tubercle  in  any  organ. 

Microscopical  Examination. — Ten  cover-glass  preparations  o  f 
caseous  material.   No  tubercle  bacilli. 

Local  lesion.  Nine  sections  showed  a  small  round-celled 
infiltration  (inflammatory  ) .  Necrosis  of  cells  due  to  numerous 
cocci  and  a  few  bacilli.  No  tubercle  bacilli.  Bacterial 
necrosis. 
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Feeding  Experiments. 


Date  of 
Experiment. 


Number 
of 

Animals. 


Quantity 
taken. 


Milk  from. 


Duration 
of 

Feeding. 


Killed  in  or  Died  in. 


Post-mortem  Examination. 


May  i,  1892 


4  guinea- 
pigs. 


May  i,  1892 


4  guinea- 
pigs. 


May  4, 1892  - 


1  pig 


4,300  CO. 


4,200  CO. 


159,900  CO. 


All  quarters  of    35  < 
the  udder. 


All  quarters  of 
the  udder. 


All  quarters  of 
the  udder. 


35  days  - 


41  days 


A.  died  in  34  days  ■ 

B.  died  in  42  days  ■ 


C.  died  in  55  days  - 

D.  died  in  63  days  - 

A.  died  in  6  days  - 


B.  died  in  36  days- 


C.  died  in  36  days - 


D.  died  in  63  days  • 


Killed  in  3.61  days 


A.— There  was  no  tubercle  in  any  of  the  organs, 
lymph  glands,  or  intestines. 

B  —Liver  sliowed  on  its  upper  surface  a  small 
white  nodule,  and  there  were  several  smaller 
ones  in  the  spleen.  All  other  organs  were 
normal.  All  lymph  glands  were  normal.  A 
Peyer's  patch  in  the  smn  II  intestine  contained 
a  white  diffuse  area,  and  a  small  nodule  was 
met  with  in  the  caecum.  The  rest  of  the 
intestinal  tract  was  normal. 

Microscopical  Examination. — Spleen,  14  sec- 
tions. No  tubercular  structure.  No  casea- 
tion.  No  tubercle  bacilli. 

Liver.— 8ix  sections.  A  small  round  cell 
infiltration.  Local  necrosis.  No  1,ubercle 
bacilli.   Not  tubercular. 

CcBcum,  IS  sections.   Not  tubercular. 
Intestine,  19  sections.    Not  tubercular. 

Q    rThe  cause  of  death  in  both  animals  was 
J    pneumonia.   There  was  no  tubercle  in 

-Q  j  any  of  the  organs,  lymph  glands,  or 
'  intestines. 


A.  — The  right  lobe  of  the  liver  was  enlarged 
and  contained  a  large  white  cheesy  mass, 
and  the  pylorus  was  adherent  to  its  under 
surface.  The  portal  vein  was  thrombosed, 
and  there  was  some  recent  peritonitis.  All 
pther  organs  and  the  lymph  glands  and 
intestines  were  normal. 

Microscopical  Ejcainination. — Liver,  18  sec- 
tions. Areas  of  necrosis  of  liver  cells.  Small 
round  cell  infiltration.  No  tubercle  bacilli. 
Bacterial  necrosis. 

B.  — Liver  and  spleen  were  studded  with  small 
white  patches.  There  was  no  tubercle  in 
any  of  the  other  organs,  lymph  glands,  or 
intestines. 

Microscopical  Examination.— Liver,  nine  sec- 
tions. Areas  of  necrosis  due  to  thrombosis 
ol'  vessels  by  bacilli.  No  tubercle  bacilli. 
Bacterial  necrosis. 

Spleen,  12  sections.  No  tubercular  struc- 
ture.  No  tubercle  bacilli. 

C.  — Liver  and  spleen  showed  numerous  small 
white  patches.  There  was  no  tubercle  or 
other  evident  disease  in  the  remaining  organs 
or  m  the  lymph  glands  or  intestines. 

Microscopical  Examination.— Liver,  nine  sec- 
tions. No  tubercular  structure.  Bacterial 
necrosis  due  to  plugging  of  the  vessels  with 
bacteria.   No  tubercle  bacilli. 

i'pleen,  16  sections.  No  tubercular  struc- 
ture. No  caseation.  No  tubercle  bacilli.  A 
number  of  dther  bacilli.   Bacterial  necrosis. 

D.  — The  spleen  was  one  mass  of  soft  yellowish 
nodules  and  resembled  the  spleen  of  guinea- 
pig  C.  There  was  no  tubercle  or  other  evident 
disease  m  any  other  organ,  or  in  the  lymph 
glands  or  intestines. 

The  animal  was  fat  and  well  nourished. 
Serous  membranes : — 
Pleura;,  ~j 

Peritoneum,  [■  were  all  normal. 
Pericardium,  J 
Or^aMS.— Lungs,  heart,  liver,  spleen,  kidneys, 
suprarenals,  uterus,  and  ovaries,  were  all 
normal. 

Tongue  and  tonsils  were  normal. 
X^TOj)ft,(7?am(?s.— Mediastinal,  bronchial,  coeliac. 

lumbar,   csecal,  cervical,  and  mesenteric 

glands,  and  the  glands  in  the  lesser  omentum 

were  all  quite  normal. 
Intestines.— Jjarge  and  small  intestines  were 

quite  normal. 


COW  22. 

Inoculation  Expeeiments. 


Date  of 
Biperimeut. 


Number  of 
Animals. 


Where  inoculated. 


Killed  in  or  Died  in. 


Poat-mortem  Examination. 


June  29,  1892 


July  22, 1892 


2  guinea-pigs 


1  rabbit 


1  cc,  subcuta- 
neously  in  each 
groin. 


6    cc.  subcuta- 

neously  in  each 
groin. 


A.  died  in  23  days 

B.  died  in  29  days 

Died  in  13  dayu  - 


A.  "1  Slight  hemorrhage  at  each  seat  of  inoculation.  There 
>    was  no  tubercle  or  other  evident  disease  in  any  of  the 

B.  J    organs  or  lymphatic  glands. 

There  was  a  large  abscess  extending  up  from  the  seat  of  inocu- 
lation on  the  right  side  to  the  umbilical  region,  where  it  had 
made  its  way  through  the  skin.  Only  the  glands  nparthe 
se.at  of  inoculation  were  affected,  and  thev  were  enlarged 
without  any  tubercular  deposit.  There  was  no  tubercle  or 
other  evident  disease  in  any  of  the  organs  or  lymphatic 
(in  CIS. 

Microscopical  Examination.— Gland  nearseaf  of  inoculation 
11  sections.  Normal  gland  tissui;.  No  tubercle  bacilli.  No 
caseation.   Not  tubercular. 
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KOYAL  COMMISSION  ON  TUBERCULOSIS: 
Feeding  Bxpekiments. 


Date  of 
Experiment. 

Tfumljer 
of 

Animals. 

June  27,  1892 

4  guinea- 
pigs. 

Quantity 
taken. 


Milk  from. 


Duration 
of 

Feeding. 


3,400  cc.  - 


All  quarters  of    23  days 
the  udder. 


June  29,  1892 


1  pis 


52,003cc.  - 


All  quarters  of 
the  udder. 


Died  in  or  Killed  in. 


Post-mortem  Examination, 


26  days 


A.  died  in  26  days 

B.  died  in  28  days 

C.  died  in  37  days 

D.  died  in  39  days 


Killed  inX54  days 


A.  ^  The  cause  of  death  in  all  these  animals 
I    was  broncho-pneumonia.    There  was 

B.  S-    no  tubercle  or  any  other  evident  disease 
I    in  any  other  organ,  or  in  the  intestines 

C.  J    or  lymphatic  glands. 

D.  — All  organs  and  lymphatic  glands  were 
quite  normal.  The  Peyer's  patches  of  the 
caicum  were  thickened  and  inflamed,  but 
there  was  no  sign  of  any  commencing  tuber- 
cular deposit. 

Microscoincal  Exarmnation.—i'eyers  paten, 
21  sections.  Hyperplasia  of  lymphoid  tissue 
and  degeneration  of  nuclei.  No  caseation, 
no  tubercle  bacilli.  Kot  tubercu.lar. 

Seraus  membranes : — 
PleuriE,  ~) 
Pericardium,  >-were  normal. 
Peritioneum,^ 

Organs.— liio  liver  showed  on  its  surface 
a  small  yellow  calcareous  spot  about  3-4 
mm.  in  diameter. 

Lungs,  heart,  spleen,  kidneys,  suprarenals, 
thyroid,  thymus,  ovaries,  and  uterus  were  all 
normal.  , 

The  tongue,  tonsils,  and  larynx  were  noi-mal. 

iMmph-glands.—Xhe  mediastinal,  bronchia,!, 
cervical,  ceeliac,  lumbar,  and  mesenteric 
glands  were  quite  normal. 

jHtestines.—The  intestiaes  were  normal  m 
every  respect. 

Microscopical  Examination.— Liver  nodule, 
15  sections.  An  area  of  necrosed  liver  cells 
with  a  fibrous  capsule.  No  tubercle  bacilh. 


COW  23. 

Inoculation  Expeeiments. 


Date  of 
Experiment. 


Jan.  14, 1893 


Number  of 
Animals. 


Where 
inoculated. 


Killed  in  or  Died  in. 


Post-mortem  Examination, 


4  guinea-pigs 


1  cc.  sub* , 
cutaneously  in 
right  groin. 


A.  died  in  9  days 


S.  died  in  13  days 


C.  died  in  13  days 


Jan.  25, 1893 


4  guinea-pigs 


1  rc. 

Intra  peritoneally. 


D.  died  in  32  days 


A.  died  in  X3  days 

B.  died  in  37  days 

C.  died  in  37  days 

D.  died  in  37  days 


A.  — At  the  seat  of  inoculation  was  a  caseous  mass  with  consider- 
able  thickening  of  the  tissues  around.  There  was  iio  tu- 
bercle or  other  obvious  affection  of  the  organs  or  lymph  glands. 

Microscopical  E.vamination.— Local  lesion,  8  sections.  Inflam- 
matory thickening,  hypei-plasia  of  lymphoid  tissue.  Some 
necrosis  of  cells.   No  tubercle-bacilli.  Not  tubercular. 

B.  — At  the  seat  of  inoculation  were  three  enlarged  and  har- 
dened glands,  which  showed  no  caseous  points  on  section. 
There  was  no  tubercle  or  other  evident  disease  of  any  other 
lymph  glands  or  organs. 

Microscopical  Examination.— Local  lesion,  7  sections.  Intlani- 
matory  hyperplasia  of  gland  tissue  and  connective  tissue 
arouncl.  At  one  spot  there  was  a  small  necrotic  area,  .No 
tubercle-bacilli.   Not  tubercular.  ,       ,    ,  j 

C  —At  the  seat  of  inoculation  some  hajmorrhage  had  occurred. 
There  were  some  remains  of  unabsorbed  milk,  and  one  or 
two  caseous  points  were  to  be  seen.  The  lymphatic  glands 
close  to  the  seat  of  inoculation  were  enlarged  and  hardened, 
but  were  not  caseous.  There  was  no  tubercle  or  other 
evident  disease  in  the  seat  of  the  lymphatic  glands  or  m  the 

3Iicrosc'opicalEx-aminatiuii.— Local  lesion,  9  sections.  Inflam- 
matory hyperplasia  of  gland  and  connective  tissue  around. 
No  caseation.   No  tubercle-bacilli.   Not  tubercular.  _ 
D  —Lungs  showed  broncho-pneumonia.    At  the  seat  of  in- 
noculation  there  were  some  enlarged  and  hardened  glands, 
but  they  were  not  caseous.   There  was  no  tubercle  or  other 
evident' disease  of  the  org-ans  or  of  any  other  lymph  glands. 
Microscopical  E.vaminafion.— Local  lesion,  21  sections.  Inflam- 
matory hyperplasia  of  gland  tissue  and  connective  tissue 
around,   iio  caseation,  but  two  small  areas  of  necrosing  and 
swollen  cells.   No  tubercle  bacilli.   Not  tubercular. 
jV_The  lungs  showed  broncho-pneumonia.    There  was  no 
peritonitis.'  There  was  no  tubercle  or  other  evident  disease 
in  any  other  organ  or  in  the  lymph  gla.nds. 
B —The  Uver  showed  two  yellowish  nodules.  There  was  no 
tubercle  or  other  evident  disease  in  any  other  organ  or  m  the 
lymph  glands  or  serous  membranes.  ■ 
Microscopical  E.vaminat ion. -Liver,  12  sections,    iatty  in 

parts,  otherwise  nil.  No  tubercle  bacilh.  Not  tubercular. 
C  —There  was  no  tubercle  or  other  evident  disease  in  any  of 

the  serous  membranes,  organs,  or  lymph  glands.  _ 
D  —There  was  no  tubercle  or  other  evident  disease  in  any  of 
the  serous  membranes,  organs,  or  lymph  glands. 


I'eeding  Bxpekiments. 


Post-mortem  Examination, 


A.  — Lungs  showed  broncho-pneumonia.  There 
was  no  tubercle  or  other  evident  disease  in 
any  other  organ  or  in  the  lymph  glands  or 
Intestines. 

B.  — The  greater  part  of  this  animal  had  been 
eaten  by  its  fellows;     Those  parts  wMch 

■  remained  for  examinatioil  wbre  not  affected 
with  tubercle  or  ally  other  evident  disease. 

C— Lungs  showed  broncho-pneumonia.  There 
was  no  tubercle  or  other  evident  disease  in 
any  other  organs  or  in  the  lymph  glands  or 
intestines. 

D. — Lungs  showed  broncho-pneumonia.  There 
WHS  no  tubercle  or  other  evident  disease  in 
any  other  organ  or  in  the  lymph  glands  or 
intestines. 
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Date  of 
Experiment. 

Number 
of 

Animals. 

Quantity 
taken. 

Milk  from. 

Duration 
of 

Feeding. 

Killed  in  or  Died  in. 

Post-moi'tem  Examination. 

Jan.  14, 1893 

i  guinea- 
pigs. 

2,700  cc. 

All  quarters  of 
the  udder. 

18  days  - 

A.  died  in  23  days  - 

B.  died  in  44  days- 

C.  killed  in  94  days 

D.  killed  in  94  days 

A.  — Lungs  showed  extensive  inflammation,  and 
the  liver  showed  a  few  yellowish  ari<aa. 
There  was  no  tubercle   or  other  evident 
disease  in  any  other  organs,  or  in  the  lymph 
glands  or  intestines. 

llicroscopical  Examination. — Liner,  16  sec- 
tions.  Fatty  liver. 

B.  — Lungs  showed  broncho-pneumonia.  There 
was  no  tubercle  or  other  evident  disease  in 
any  other  organ,  or  in  the  lymph  glands  or 
intestines. 

C— There  was  no  tubercle  or  other  evident 

disease  in  any  of  the  organs,  lymph  glands, 

or  intestines. 
D.— There  was  no  tubercle  or  other  evident 

disease  in  any  of  the  organs,  lymph  glands, 

or  intestines. 

3m.  18, 1893 

1  pig  ■ 

56,555  CC. 

All  quarters  of 
the  udder. 

31  days  - 

Killed  in  79  days  - 

Serous  membranes  .— 
Pleurae,  ") 
Pericardium,  [-normal. 
Peritoneum,  j 
Organs. — Heart,  lungs,  spleen,  kidneys,  siijira- 
renals,  thyroid,  uterus,  and  ovaries  v/ere  all 
quite  normal. 
Lymph     glands.  —  Mediastinal,  broncliial, 
oncliac,  cervical,  and  lumbar  glands,  and  the 
glands  in  the  lesser  omentum  were  all  quite 
normal. 

The  tongue  and  tonsils  were  normal. 
Jntestines. — The  intestinal  tract  was  normal 
throughout. 

3.  Experiments  with  the  Milk  of  Five  Oows,  the  Subject  of  Tpbekculosis  of  the  Intern  At.  Oega-ns, 

AND  WITH  TUBEHCULOSIS  OF  THE  UdDDE. 

Cows  Nos.  8,  24,  21,  30,  25. 


COW  8. 

Inoculation  Expebiments. 


Date  of 
Experiment. 


Number  of 
Animals. 


Material  used. 


Killed  in  or  Died  in. 


Post-mortem  Examination. 


Oct.  30, 1892 


Oct.  31,  1892 


Nov.  23, 1892 


2  guinea-pigs 


1  cc.  sub- 

cutaneously  in 
each  groin  from 

all  available 
quarters  of  the 
udder. 


A.  died  in  31  days  - 


B.  died  in  34  days- 


2  giiinea-pigs 


1  cc.  sub- 
cutaneously  in 
each  groin  from 
the  left  anterior 
quarter. 


2  guinea-pigs 


1  cc.  sub- 
cutaneously  in 
each  groin  from 
all  available 

quarters. 


A.  died  in  26  days- 


B.  died  in  3X  days  ■ 


A.  died  in  9  days 


B.  died  in  25  days  - 


Tuberculosis. 

A.  — There  was  a  caseous  mass  on  the  right  side  at  the  seat  of 
inoculation.  Nil  at  left  side.  Both  lumbar  glands  were 
caseous,  as  were  also  the  coeliac.  The  poster  ior  mediastinal 
glands  were  enlarged  and  the  lowest  of  them  showed  com- 
mencing caseation.  The  liver  and  spleen  showed  several 
patches  of  caseous  tubercle.  Other  organs  normal,  except 
the  lungs  which  were  affected  with  pneumonia. 

Hicroscopical  Examination. — Local  lesion,  10  sections,  showed 
caseous  tubercle.   T.  B.  x. 

Tuberculosis. 

B.  — There  was  a  caseous  mass  and  enlarged  and  caseous  glands 
at  each  seat  of  inoculation.  The  inguinal,  lumbar,  and 
coeliac  glands  were  c2iieo\\s,  a,nA  the  posterior  mediastinal 
glands  were  enlarged  and  showed  commencing  tubercle. 
The  liver  .and  spleen  showed  several  patches  of  caseous 
tubercle.   There  was  no  tubercle  elsewhere. 

Microscopical  Examination. — Local  lesion,  11  sections. 
Caseous  tubercle.   T.  B.  xx. 

Tuberculosis. 

A.  — At  each  seat  of  inoculation  w.as  a  caseous  mass,  and  the 
inguinal  and  lumbar  gUmds  were  caseous.  Spleen  showed 
commencing  tubercle,  and  the  lungs  were  inflamed.  There 
was  no  tubercle  or  other  evident  disease  in  any  other  organ 
or  lymph  gland. 

Microscopical  Examinatioyi. — Local  lesion,  nine  sections. 
Caseating  tubercle.   T.  B.  xx. 

Tuberculosls- 

B.  — At  the  seat  of  inoculation  on  the  right  side  was  a  caseous 
mass,  and  the  inguinal  and  lumbar  glands  were  caseous. 
Liver  and  spleen  showed  caseous  tubercle  and  the  lungs 
were  pneumonic.  There  was  no  tubercle  or  any  other 
evident  disease  in  any  other  organ  or  lymph  glands. 

Microscopical  E.vamhiation. — Two  cover-glass  preparations 
were  made  of  the  caseouG  material.   T,  B.  xx. 

Tuberculosis. 

A.  — There  was  a  caseous  gland  a  t  the  seat  of  inoculation  on  the 
right  side.  The  lungs  showed  broncho-pneunjcnia.  There 
was  no  tubercle  or  other  evident  disease  in  any  other  organ 
or  lymph  gland. 

Microscopical  Examination. — Cover-glass  preparations  of 
caseous  material  of  the  local  lesion  showed  tubercle  bacilli, 
but  13  sections  were  cut  of  the  tissue  around  and  showed  no 
tubercle  bacilli. 

Tuberculosis. 

B.  — There  was  a  caseous  mass  at  each  seat  of  inoculation,  and 
the  and  Z«»iiar  glands  on  each  side  were  caseous. 
The  cffiliao  and  mediastinal  glands  were  enlarged,  but  not 
obviously  tubercular.  The  liver  and  spleen  showed  nume- 
rous patches  of  tubercle.  There  was  no  tubercle  or  other 
evident  disease  in  any  other  organ  or  lymph  gland. 

Microscopical  Examination.— Covkir-giass  preparations  of  the 
caseous  material  of  the  local  lesion  sho  ved  numerou  tubercle 
baciUi. 
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ROYAL  COMMISSION  ON  TUBERCULOSIS  : 


Date  of 
Experiment.  | 


Number  of 
Animals. 


Nov.  2, 1892 


2  guinea-pigs 


Material  used. 


Suljcutaneously, 
in  each  groin  with 
some  discharge 
from  the  ulcer  on 
the  udder. 


Killed  in  or  Died  in. 


A.  died  in  34  days  • 


B.died  in  35  days- 


Post-mortem  Examination, 


Tuberculosis. 

A.  — There  were  caseous  glands  on  each  side  at  the  seat  of  in- 
oculation, and  the  lumbar  glands  were  enlarged  and  caseous. 
The  spleen  showed  one  or  two  nodules  of  tubercle.  There 
was  no  tubercle  or  other  evident  disease  in  any  other  organ 
or  lymph  gland. 

Microscopical  Examination : — 

Local  lesion.   Caseous  tubercle.   T.  B.  xxx. 
Spleen  showed  three  or  four  foci  of  caseous  tubercle. 
T.  B.  XX. 

Tuberculosis, 

B.  — There  were  caseous  glands  at  each  seat  of  inoculation,  but 
the  inguinal  and  lumbar  glands  were  caseous  on  the  left 
side  only.  The  spleen  showed  a  few  doubtful  nodules.  No 
tubercle  elsewhere. 

Microscopical  Examination : — 

Local  lesion,  nine  sections  showed    caseous  tubercle, 
T.  B.  XXX. 

Spleeti,  10  sections.   No  caseation.   No  tubercular  struc- 
ture.  No  tubercle  bacilli. 


Feeding  Experiments. 


Date  of 
Experiment. 


Oct.  20,  1892 


Oct.  30,  1892 


Oct.  ai,  1892 


Oct.  SO,  1892 


Number 
of 

Animals. 


■1  guinea- 
pigs. 


4  guinea- 
pigs. 


■4  gumea- 
pigs. 


1  I'ig 


Quality 
taken. 


Milk  from. 


Duration 
of 

Feeding. 


Died  in  or  Killed  in. 


Post-mortem  Examination. 


1,900  cc. 


1,900  cc. 


12,0G0  cc. 


All  available 
quarters  of  the 
udder. 


All  available 
quarters. 


Left  anterior 
quarter. 


All  available 
quarters. 


19  days 


19  days 


18  days  - 


23  day 


A,  died  in  18  days- 


B.  died  in  32  days 


C.  died  in  33  days- 

D.  died  in  38  days 

A.  died  in  32  days- 

B.  died  in  32  days 

C.  died  in  34  days 

D.  died  in  35  days 

A.  died  in  9  days  - 

B.  died  in  23  days 

C.  died  in  28  days 

D.  died  in  35  days 

Died  in  68  days  - 


A.  — Lungs  were  affected  with  broncho-pneu- 
monia. There  was  no  tubercle  or  other 
evident  disease  in  any  other  organ,  or  in  any 
of  the  lymph  glands  or  intestines. 

Tuberculosis. 

B.  — Lungs  showed  pneumonia.  All  other  or- 
gans and  all  lymph  glands  were  normal. 
The  lower  part  of  the  ileum  showed  12  small 
white  nodules  about  the  size  of  a  pin's  head 
in  the  mucous  membrane.  The  rest  of  the 
intestines  were  normal. 

Microscopical  Examination. — 10  sections  of  a 
nodule  in  the  ileum  showed  a  collection  of 
large  round  cells,  and  one  or  two  giant  cells. 
No  caseation.  A  few  tubercle  bacilli  were 
found. 

Tuberculosis. 

0.— Lungs  showed  pneumonia.  All  other 
organs  and  lymph  glands  were  normal. 
About  2  inches  above  tie  caecum  was  a  small 
white  nodule  in  the  mucous  membrane. 
The  rest  of  the  intestine  was  normal. 

Microscopical  Examination.— A.  Peyer'spatch 
near  nodule,  26  sections,  normal.  Nodule 
showed  tubercular  structure  with  a  few 
tubercle  bacilli. 

D.— Lungs  showed  pneumonia.  There  was  no 
tubercle  or  other  evident  disease  in  any  other 
organ,  or  in  any  of  the  lymph  glands  or 
intestines. 

Tuberculosis. 

A.  — Lungs  showed  pneumonia.  A  few  Beyer's 
patches  in  the  intestine  were  enlarged,  but 
showed  no  evident  tubercular  deposit.  There 
was  no  tubercle  or  other  evident  disease 
elsewhere. 

Microscopical,  Examination. — Peyer's  patch, 
15  sections  were  normal.  Other  sections 
showed  tubercular  structure,  with  a  few 
tubercle  bacilli.   No  caseation. 

B.  — Lungs  showed  pneumonia,  and  the  liver 
showed  a  doubtful  nodule.  There  was  no 
tubercle  or  other  evident  disease  in  any  other 
organ,  or  in  the  intestines  or  lymph  glands. 

Microscopical  Examination. — Liver,  19  sec- 
tions. An  early  necrosis  of  liver  cells.  No 
tubercle  bacilli.   Not  tubercular. 

C.  — Small  intestine  showed,  between  its  lowest 
two  Peyer's  patches,  14  small  nodules. 
There  was  no  tubercle  or  other  evident 
disease  in  the  rest  of  the  intestines,  or  in  the 
organs  or  lymph  lands. 

Microscopical  Examination.— 'Nodvles,  21  sec- 
tions.  No  tubercle  bacilli. 

D.  — Lungs  showed  pneumonia.  There  was  no 
tubercle  or  other  evident  disease  in  any  other 
organ,  or  in  the  lymph  glands  or  intestines. 

A.  — Both  bases  of  the  lungs  were  greatly 
engorged  with  blood.  There  was  no  tubercle 
or  other  evident  disease  in  any  other  organ 
or  in  the  intestines  or  lymph  glands. 

B.  — Lungs  showed  broncho-pneumonia.  There 
was  no  tubercle  or  other  evident  disease  in 
any  other  organ  or  in  the  intestines  or  lymph 
glands. 

C— Lungs  showed  broncho-pneumonia.  There 
was  no  tubercle  or  other  evident  disease  in 
any  other  organ  or  in  the  intestines  or  lymph 
glands. 

D.— Lungs  showed  broncho-pneumonia.  There 
was  no  tubercle  or  other  evident  disease  in 
any  other  organ,  or  in  the  intestines  or  lymph 
glands. 

Tuberculosis. 

Serous  membranes: 
Pleuraj,  ") 
Pericardium,  [-normal. 
Peritoneum,  ) 

Organs.— liunfcs.  The  greater  part  of  the  left 
lung  was  collapsed.  On  opening  up  the 
bronchi  it  was  seen  that  the  bronchioles 
were  plugged  with  masses  of  strongylus 
filaria.  In  the  right  lung,  which  was  not 
collapsed,  were  several  of  these  worms.  Liver 
showed  a  few  small  white  nodules  the  size  of 
a- pin's  head.    All  other  organs  were  normal. 

Lymph  fflands.— Mesenteric ;  four  of  them 
showed  commencing  tubercle.  All  other 
lymph  glands  were  quite  normal. 

Intestines.— The  small  gut  was  noi-mal.  In  the 
large  gut  was  an  enlarged  or  hardened 
solitary  gland,  slightly  pigmented,  and  show- 

^  jng  two  small  points  of  caseation. 

Microscopiical  Examination.  —  Mesenteric 
gland,  11  sections.  Caseous  tubercle  and 
T.  B.  XX. 
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COW  24. 

Inoculation  Experiments. 


Date. 


Oct.  13, 1891 


Number  of 
Animals. 


Where  Inoculated. 


Killed  in  or  Died  in. 


2  guinea-pigs 


Oct.  13, 1891 


1  rabbit 


2  cc.  subouta- 
neously  in  right 
groin  from  all 
quarters. 


5  cc.  subcuta- 
iieously  in  each 
groin  from  all 
quarters. 


A.  died  in  1  hour 


B.  died  in  18  days  - 


Post-mortem  Examination. 


Died  in  S4  days 


A.  — The  injection  had  been  made  into  the  peritoneal  cavity, 
and  there  was  haemorrhage  into  the  pericardium. 

Tuberculosis. 

B.  — Lungs  showed  broncho-pneumonia  with  collapse. 

All  organs,  lymphatic  glands,  and  intestines  were  quite  normal. 

At  the  seat  of  inoculation  was  an  extensive  eochymosis. 
Beneath  this  in  tht  connective  tissue  of  the  groin  was  a 
yellow  mottled  thickened  area  extending  for  a  short  way 
on  to  the  abdominal  wall.  On  section  this  area  had  a  caseous 
appearance. 

Microscopical  Examination— Local  lesion,  an  inflammatory 
thickening  of  connective  tissue  and  muscle.  Some  collections 
of  necrosing  cells.   T.B.  xx. 

Tuberculosis. 

There  were  two  caseous  (/lands  at  the  seat  of  inoculation,  on 
the  right  side,  and  on  the  left  side  there  was  a  chain  of 
caseous  glands  from  the  knee  along  the  course  of  the  femoral 
vessels  to  Poupart's  ligament  and  coimected  with  the  en- 
larged and  caseous  pelvic  glands.  The  coeliac  and  bronchial 
glands  were  caseous.   Other  glands  normal. 

The  lungs  were  studded  throughout  with  caseous  tubercle, 
discrete  and  confluent.  Liver  was  enlarged  and  showed  two 
or  three  irregular  areas  of  caseation.  The  spleen  was  en- 
larged and  pale  and  studded  with  numerous  deposits  of 
tubercle.  Projecting  from  the  cortex  of  both  kidneys  were 
nunierous  tubercular  nodules,  some  of  which  were  oaseating 
The  heart  showed  one  or  two  deposits  of  tubercle  along  the 
vessels  in  tlie  anterior  interventricular  groove.  Other  organs 
were  normal. 

Microscopical  Examination.  —  Local  lesion,  12  sections. 
Caseous  tubercle.  T.B.  xxxx. 


Feeding  Experiments. 


Date  of 
Experiment. 


Number 
of 

Animals. 


Oct.  13, 1891 


4  guinea- 
pigs. 


Quantity 
taken. 


Milk  from. 


Duration 
of 

Feeding. 


Killed  in  or  Died  in. 


Post-mortem  Examination. 


1,380  cc. 


All  quarters  of 
the  udder. 


6  days 


A.  died  in  17  days  - 

B.  died  in  17  days  - 

C.  died  in  22  days  - 


D.  died  in  €8  days  - 


Beth  animals  died  of  inflammation  of  the 
lungs.   All  other  organs  and  all  lymph 
glands  and  the  intestines  were  quite 
_  normal. 

C— Lungs  showed  numerous  patches  of 
broncho-pneumonia.  All  other  organs  were 
normal.  The  ciecal  glands  were  enlarged  but 
not  tubercular.  Other  lymph  glands  normal. 

Small  intestine  showed  about  2  inches  from 
the  ileo-csDcal  valve  a  nodule  in  the  mucous 
membrane  iiliout  1  mm.  in  diameter.  All  the 
Peyer's  patches  were  normal.  In  the  CEECum 
all  the  Peyer's;  patches  were  enlarged,  thick- 
ened, and  yellowish.  At  the  junction  of  the 
cajcum  with  the  colon  were  two  small 
infiltrated  areas  with  minute  yellow  caseous- 
lookmg  foci.   Colon  and  rectum  normal. 

Microscopical  Examinations.— Small  intes- 
tine. 21sections.  No  tubercle  bacilli.  Not 
tubercular. 

Ccecum.—li  sections.   No  tubercle  bacilli. 
Not  tubercular. 

D.— Lungs  are  afl^ected  with  pneumonia. 
There  was  no  tubercle  in  any  of  the  organs 
lymph  glands,  or  intestines. 


COW  21. 

iNOCaLATION  EXPEEIMENTS. 


Date  of 
Experiment. 


Number  of 
Animals. 


Material  used. 


Dec.  9, 1891 


.Ian.  23,  1892 


1  guinea-pig 


2  guinea-pigs 


Milk  from  all 
quarters. 
0'3  cc.  in  right 
groin . 


Killed  in  or  Died  in. 


Post-mortem  Examination. 


Died  in  63  days 


Milk  from  all 
quarters. 

A.  1  cc.  in  right 

groin. 

B.  1  cc.  in  each 

groin. 


A.  died  in  5  days 


B.  died  in  36  days- 


/  64140. 


Tuberculosis. 

There  was  a  ca.seoMS  ))ia.s«  the  size  of  a  shilling  at  the  seat  of 
inoculation.  The  right  inguinal  glands  were  enlarged  and 
caseous,  and  the  lumbar,  cwliac,  bronchial,  and  mediastinal 
glands  were  enlarged  and  hardened  but  not  caseous  Two  of 
the  anterior  cervical  glands  were  also  enlarged  The  mes 
enteric  glands  were  caseous.  The  liver  was  greatly  enlarged 
and  the  tissue  was  almost  completely  replaced  bv  grev 
tubercular  masses.  Spleen  was  enormously  enlarged  and 
very  little  spleriic  tissue  remained,  it  consisting  almost 
entirely  of  tubercle.  Lungs  contained  several  minute 
tubercles^  the  size  ut  a  pin's  head.  Kidneys,  suprarenals 
brain  and  its  meninges,  and  the  intestines,  were  normal 

Microscopical  Exam  inatioti.— Mesenteric  gland,  12  sections 
Showed  caseous  tubercle.   T.B.  xxx.  ^  secuons. 

A.  —At  the  seat  of  ii)oculation  was  a  caseous  mass  surrounded 
by  hard  connective  tissue.  All  organs  and  lymph  gland'j 
were  normal.  ^  fi"iiju„ 

Microscopical  Examination.— Cover-s\]p  preparations  of 
caseous  material  showed  no  tubercle  bacilli. 

Local  lesion.— 'm  sections.   Inflamniatorv  thickenine  and 
necrosis.   No  tubercle  bacilli.   Not  tubercular. 

Tuberculosis. 

B.  -On  the  right  side  at  the  seat  of  inoculation  was  a  caseous 
mass,  and  on  the  loft  side  a  large  ulcer.  Bot\\  inauinal 
and  both  1  urn  bar  glands  and  the  c(eliac  qlands  were  eiilarirpri 
and  caseous  on  section.  The  bronchi-i  Iglands  showed  com 
meccing  tu  lerclc.  Mesenteric,  anterior  mediastinal  and 
cervical  glands  were  normal.  Liter  and  spleen  eiilariied  .nn  ) 
showed  nodules  of  tubercle.  Umgs  sho^vcd  patches  of 
pneumonia  at  both  bases  and  numerous  mil-arv  tuberrlfia 
were  to  be  seen  beneath  the  pleura.  Gall  bladXi■^iT^ 
also  affected  with  tub-rcle.   All^l  her  organs  were  normaT 

Microscopical  hxnwiiiulwn.  —  [ngm7ial  qland,  y  s°ction<! 
Caseous  tubercle.   T.B.  xx.  o-i-uons. 
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ROYAL  COMMISSION  ON  TUBERCULOSIS  : 

Feeding  Expeeiments. 


Number 

Experiment.  I 


Bate  of 


Quantity 
taken. 


Milk  from. 


Duration  i 

of  I  Killed  in  or  Died  in. 
Feeding,  i 


Post-mortem  Examination. 


Dec.  9, 181)1 


4  Kuinea- 
pigs. 


Dec.n,  1691 


3  gumea- 
pigs. 


Jan.  23,  lf;92 


4  guinea- 
pigs. 


200  cc. 


10  cc.  to  which 
was  added 
190  cc.  of 
sterile  milk. 


500  CO. 


All  quarters  i  2  days 
of  the  udder. 


All  quarters     !  2  days 


All  quarters 


5  days 


A.  died  in  25  days  ■ 


B.  died  in  48  days- 


C.  died  in  53  days  - 


D.  died  in  67  days- 


A.  died  in  Z4  days  - 


B.  died  in  26  days  - 

C.  died  in  27  days  - 

A.  died  in  5  days  - 

B.  died  in  8  days  - 


C.  died  in  8  days 

D.  died  in  8  days 


A.  — There  was  no  tubercle  in  any  of  the  organs, 
lymph  glands,  or  intestines. 

Tuberculosis. 

B.  — -There  were  some  patches  of  broncho- 
pneumonia in  both  lungs.  All  other  organs 
were  normal.  The  ntesenteric  glands  were 
greatly  enlarged  and  caseous.  All  other  lymph 
glands  were  normal.  In  the  small  intestine 
were  nine  tubercular  deposits,  two  of  them 
having  ulcerated.  Rest  of  intestines  were 
normal. 

Microscopical  Examination.  —  Ilescnteric 
gland,  nine  sections  showed  caseous  tubercle. 
T.B.  X. 

Tuberculosis. 

C— None  of  the  organs  were  affected  with 
tubercle.  Mesenteric  glands  enlarged  and 
caseous.  All  other  lymph  glands  "normal. 
In  the  small  intestine  were  four  tubercular 
foci.  One  of  these  was  an  ulcer  which  formed 
a  complete  ring  inside  the  gut.  Caecum  and 
large  gut  normal. 

Microscopical  Examination.  —  Mesenteric 
gland,  nine  sections  showed  advanced 
caseous  tubercle.   T.B.  x. 

Tuberculosis. 

D— Lungs  showed  a  few  small  nodules  beneath 
the  pleura.  Other  organs  were  not  affected 
with  tubercle.  Mes(!nteric  glands  enlarged 
and  caseous.  Other  lymph  glands  normal. 
The  intestinal  tract  showed  no  tubercular 
deposit  in  any  part. 

Microscopical  Examination.  —  Mesenteric 
gland,  nine  sections.  Advanced  caseous  tu- 
bercle.  T.B.  XX. 


A.— Lungs  pneumonic.  Liver  showed  a  few 
white  nodules  on  its  surface.  The  other 
organs,  all  lymph  glands,  and  the  intestines, 
were  normal. 

Microscopical  Examination.— Lizer,  18  sec- 
tions. Some  small  areas  of  degeneration  of 
liver  cells.  No  tubercular  structure.  No 
tubercle  bacilli. 

f  There  was  no  tubercle  in  any  of  the 
^    f    organs,  lymph  glands,  or  intestines. 


A.  — There  was  no  tubercle  in  any  of  tlie  organs 
lymph  glands,  or  intestines. 

B.  — Lungs  pneumonic.  There  was  a  small 
encapsuled  body  in  the  spleen,  and  also  in 
the  liver.  Other  organs,  lymph  glands,  and 
intestines  were  noi-mal. 

Microscopical  Examination.— Liver,  18  sec- 
tions. Areas  of  necrosis  of  liver  cells.  Small 
round-celled  infiltration.  No  tubercle  bacilli. 
A  bacterial  necrosis. 

r'The  cause  of  death  in  both  animals  was 
pneumonia.  There  was  no  tubercle  in 
any  of  the  organs,  lymph  glands,  or 
intestines. 


C.  .--Th 
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COW  20. 

Inoculation  Expeeiments. 


])ate  of 
Experiment. 


Number  of 
Animals. 


July  31, 1891 


1  guirea-pig  ■ 


July  31, 1891  1  guinea-pig 


Material  used. 


Milk  from  all 
quarters. 
2  cc.  intra-peri- 
toneally. 


Milk  from  all 

quarters. 
O'S  cc.  diluted 
with  1  ■  5  cc.  of 
sterile  milk 
suboutaneouslj'. 


Killed  in  or  Died  in. 


Died  in  14  days 


Died  in  X8  days 


Post-mortem  Examination. 


Tuberculosis. 

Double  pleural  effusion.  Acute  peritonitis  with  effusion. 
Great  omentum  very  large,  and  cover-slip  preparations  of 
the  cut  surface  showed  tubercle  bacilli.  The  abdominal 
wall  at  the  seat  of  puncture  was  thickened  and  showed 
miliary  tubercle.   Nil  elsewhere. 

Tuberculosis. 

There  was  a  large  tubercular  mass  at  the  seat  of  inoculation. 

The  great  omentum  was  greatly  thickened  and  tubercular. 

There  was  recent  peritonitis  with  miliary  granulations  over 

the  peritoneum.   Some  tubercles  were  present  in  the  spleen, 

and  there  were  also  a  few  on  the  surface  of  the  liver.  Lungs 

and  other  organs  normal. 
Microscopical  Examination.— Cover-slip  preparations  of  the 

cut  surface  of  the  great  omentum  showed  numerous  tubercle 

bacilli. 
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Feeding  Expebimbnts. 


Date  of 
iSxperinient. 


Number 
ol 

Animals. 


July  31, 1891 


guinea- 
pigs. 


Quantity 
taken. 


Milk  from. 


Duration 
of 

Feeding. 


All  quarters 
of  the  udder. 


f!  days 


Killed  in  or  Died  in. 


A.  died  in  19  days  ■ 


July  ;S1,  1891 


B.  died  in  21  days  - 


C.  died  in  21  days  - 


D.  died  in  39  days 


i  gmr.ea- 
pigs. 


208  ec.  to 
which  (!G0  cc. 
of  sterile 
milk  had 
been  added. 


All  quarters 


4  days 


A.  died  in  12  days- 


B.  died  in  19  days  ■ 


Post-mortem  Examination. 


C.  died  in  37  days  ■ 


D.  died  in  50  days  ■ 


Tuberculosis. 

A.  — All  organs  and  lymph  glands  were  quite 
normal.  Beyond  the  pylorus  was  some 
superficial  ulceration.  The  small  intestine 
showed  two  Peyer's  patches  containing  a  few 
white  nodules  the  size  of  a  pin's  head.  One 
lymphoid  patch  in  the  large  intestine  showed 
some  white  nodules,  and  there  was  a  series 
of  eight  of  these  nodules  arranged  along  the 
ridges  in  the  ascending  colon. 

Microscopical  Examination. — Small  intestine 
showed  casea.ting  tubercular  nodules. 
T.B.  XXX. 

Tuberculosis. 

B.  — All  organs  and  lymph  glands  were  normal. 
In  the  small  intestine  five  Peyer's  patches 
showed  seven  miliary  tubercles.caseating  with 
a  congested  border.  One  Peyer's  patch  m  the 
cfBcum  showed  two  miliary  tubercles,  and 
there  were  a  few  tubercles  in  tne  mucous  coat. 

Microscopical  Mxamination. — Small  intestine 
showed  caseating  tubercular  nodules. 
T.B.  XXX. 

Tuberculosis. 

C.  — This  animal  showed  exactly  the  same  post- 
mortem appeai'ances  as  Guinea-pig  B. 

Microscopical  Dxamination. — Small  intestine 
showed  caseating  tubercle.    T.B.  xxx. 
Tuberculosis. 

D.  — Laings  showed  two  miliary  tubercles, 
lAver  showed  10-15  yellow  masses  of  tubercle, 
and  the  spleen  was  affected  with  numerous 
tubercular  granulations.  Other  organs  were 
normal.  The  broncJuial,  mesenteric,  and 
ccecal  glands  were  enlarged  and  showed 
caseating  tubercle.  The  intestines  showed 
one  ulcer  near  the  pylorus.  There  were 
13  ulcei-s  in  the  rest  of  the  gut,  chiefly  in  the 
Peyer's  patches,  all  of  whicli  were  enlarged 
and  showed  miliarj'  tubercle,  and  there 
were  9-10  miliary  tubercles  in  the  mucous 
membrane.  The  ca;cum  showed  all  Peyer's 
patches  to  be  ulcerated  and  numerous 
miliary  tubercles  in  the  mucous  membrane, 
and  there  were  several  small  ulcers  along  the 
ridges  of  the  colon. 

Microscopical  Examination. — Small  intestine 
showed  an  ulcer  with  tubercular  struc- 
ture.  T.B.  XX. 

A.  — Lungs  showed  pneumonia.  There  was  no 
tubercle  in  any  of  the  organs,  lymph  glands 
or  intestines. 

Tuberculosis, 

B.  — Lungs  showed  broncho-pneumonia  and 
collapse.  All  other  organs  and  all  lymph 
glands  were  normal.  There  were  two 
tubercles  with  a  caseous  centre  in  a  Peyer's 
patch  in  the  lower  ileum  and  also  one 
minute  white  module  near  a  Peyer's  patch 
in  the  jejunum.  Caecum  and  large  intestine 
normal. 

Microscopical  Examination, — Small  intes- 
tine, caseous  tubercle.   T.B.  xxx. 

Tuberculosis. 

C—  Lungs  showed  one  nodule  of  tubercle  in 
each  lung.  Liver  showed  nine  small  miliary 
granulations,  and  the  spleen  was  extensively 
affected  in  the  same  way.  All  other  organs 
were  normal.  The  bronchial,  mesenteric, 
and  ccecal  glands  were  enlarged  and  showed 
caseous  areas  on  section.  Other  lymph 
glands  were  normal.  Intestines : — There 
were  20  tubercular  ulcers  in  the  small  intes- 
tine, mostly  in  the  Peyer's  patches.wiiich  were 
surrounded  by  miliary  granulations.  All 
the  Peyer's  patches  m  the  cajcum  Vere 
tubercular,  and  two  or  three  of  them  were 
ulcerated.  There  were  numerous  miliary 
tubercles  between  the  patches  and  also  in 
the  mucous  membrane  of  the  colon,  chiefly 
along  the  ridges.   The  rectum  was  normal. 

Microscopical  Examination.  —  Bronchial 
gland,  10  sections,  caseous  tubercle.  T.B. 
xxx. 

Tuberculosis. 

D. — The  lungs  contained  several  tubercular 
nodules.  Liver  showed  several  scattered 
tubercular  masses  on  the  surface.  The 
spleen  was  slightly  enlarged  and  contained 
numerous  minute  tubercles.  All  other 
organs  were  normal.  The  broticliial,  media- 
stinal, ctecal,  and  mesenteric  glands  were 
enlarged  and  caseous  on  section.  The  small 
intestine  contained  10  tubercular  ulcers, 
mostly  in  the  Peyer's  patches,  and  there 
were  numerous  nodules  of  tubercle  scattered 
throughout  the  mucous  membrane  of  the 
gut.  The  half  of  the  ccecum  nearest  the 
large  gut  was  one  mass  of  tubercular  ulcers 
and  nodules,  and  there  were  several  tuber- 
cular nodules  along  the  ridges  of  the  colon. 
The  rest  of  the  intestine  and  the  other  lymph, 
glands  were  normal. 

Microscopical  Examination. — Lnmg,  10  sec. 
tions,  caseous  miliary  tubercle.  T.B.  xx. 
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ROYAL  COMMISSION  ON  TUBERCULOSIS: 


COW  25. 

Inoculation  Expeeiments. 


Date  of 
Experiment. 


Number 
of 

Animals. 


Jan,  20, 1893- 


Mt,T.  3,1883 


1  guinea- 
pig- 


I  Ruinea- 


Where 
Inoculated. 


Milk  from. 


Killed  in  or  Died  in. 


1  cc.  Intra- 
peritoneally. 


1  cc.  milk 
suboutaneously 
in  the  right 
groin. 


Jan.  20,1893- 


Peb.  4, 1893  ■ 


Feb.  i,  1893 . 


Feb.  4,  1893 


Veb.4,  1893 


Mar.  4,  ',m  ■ 


1  guinea- 
Pig- 


1  guinea- 
Pig- 


1  guiriea- 
Pig- 


1  guinea- 
pig- 


1  guinea- 
pig- 


2  guinea- 
pigs. 


All  four  quar- 
ters. 


Killed  in  14:  days 


All  four  quar- 
ters. 


1  cc.  Intra- 
peritoneally. 


1  cc.  Jntra- 
peritoiieiilly. 


1  cc.  Intra- 
peritoneally. 


1  cc.  Iiitra- 
peritoneally. 


1  cc.  Intra- 
peritoneally. 


1  fc.  each 
Intra- 
peritontially. 


Killed  in  39  days 


Left  posterior 
quarter. 


Left  postei-ior 
quarter. 


Uight  posterior 
quarter. 


Left  antei'ior 
quarter. 


Right  anterior 
quarter. 


A  10  per  cent, 
dilution  of  the 
milk  from  all 
four  quarters. 


Killed  in  14  days 


Died  in  16  days 


Died  in  19  days 


Died  in  23  days 


Died  in  5  days 


A.  died  in  16  days  - 


B.  died  in  18  days 


Post-mortem  Examination. 


Tuberculosis. 

There  was  caseation  along  the  track  of  the  needle.  The 
mesentery,  omentum,  and  peritoneal  surface  of  the  diaphragm 
were  affected  with  tubercle.  The  liver  and  spleen  also 
showed  tubercle.  The  anterior  mediastinal  glands  were 
enlarged  and  caseous  and  pressed  on  the  veins  at  the  root 
of  the  neck.  There  was  an  effusion  of  fluid  into  both 
pleura'.  The  coeliac  and  lumbar  glands  were  enlarged,  but 
were  not  caseous.  The  cervical  and  all  other  lymphatic 
glands  were  normal  and  the  lungs  and  other  organs  were 
normal. 

Microscopical  JSxamination.—Ty/o  cover-glass  preparation!! 
were  made  from  the  fluid  from  the  cut  omentum.  Numerous 
tubercle  bacilli. 

Tuberculosis. 

At  the  seat  of  inoculation  was  a  large  mass  of  caseous  glands. 
The  right  lumbar  glands  were  enlarged  and  caseous,  as 
were  also  the  coehac  glands  and  the  glands  in  the  lesser 
omentum.  The  posterior  mediastinal  and  bronchial  glands 
were  enlarged  and  showed  one  or  two  small  foci  of  caseation. 

.  All  other  lymph  glands  were  normal.  The  liver  was  normal 
except  for  an  arborescent  yellowish  area  on  its  surface  of  a 
doubtful  nature.  The  spleen  was  enlarged  and  showed 
numerous  nodules  of  tubercle  projecting  from  its  surface, 
and  the  lungs  contained  some  sparsely  scattered  miliary 
tubercles.   There  was  no  tubercle  in  any  other  organs. 

Microscopic  Examination— '¥'sno  cover-glass  preparations 
were  made  of  the  caseous  matter  from  the  glands  at  the 
seat  of  inoculation  ;  showed  several  tubercle  baoilii,  singly 
and  in  pairs. 

Tuberculosis. 

There  was  caseation  and  thickening  of  the  tissues  along  the 
track  of  the  needle. 

The  mesentery,  omentum,  and  peritoneal  surface  of  the 
diaphragm  showed  tubercle.  The  spleen  and  liver  were  also 
affected  with  caseous  nodules  surrounded  bv  congestion 
The  lung  showed  nodules  of  tubercle  beneath  the  pleura. 
There  was  also  some  pleuritic  effusion. 

The  lumbar,  pyloric,  and  anterior  mediastinal  glands  were 
enlarged  and  caseous.  The  coeliac,  posterior  mediastinal,  and 
posterior  cervical  glands  were  enlarged  but  not  caseous.  Nil 
elsewhere. 

Microscopical  jExamination— Great  omentum  ■  17  sections 
showed  miliary  tubercle.   T.B.  xx. 

Tuberculosis. 

Lungs  showed  pneumonia.  At  the  seat  of  inoculation  was  a 
small  caseous  nodule.  The  omentum  was  one  mass  of 
tubercle  and  the  peritoneum,  especially  the  under  surface 
of  _  the  diaphragm  and  the  mesentery,  was  studded  with 
mmute  tubercles.  The  liver  and  spleen  were  also  affected 
with  tubercle.  The  anterior  mediastinal  glands  and  the 
lumbar  and  cojliac  glands  were  enlarged  and  caseous,  while 
the  bronchial,  posterior  mediastinal,  and  cervical  glands 
were  enlarged  but  not  caseous.  All  other  organ.s  and  Ivmph 
glands  were  normal. 

Microscopical  Examination— cover-glass  preparations 
were  made  of  the  fluid  from  the  cut  omentum.  Numerous 
tubercle  bacilli. 

Tuberculosis. 

Lungs  showed  pneumonia.  There  were  numerous  miliary 
tubercles  scattered  over  the  parietal  and  visceral  peritoneurn 
and  the  omentum  was  greatly  thickened.  The  liver  spleen' 
and  the  capsule  of  the  left  kidney  showed  several  nodules  of 
tubercle.  The  coeliac,  lumbar,  and  anterior  mediastinal 
glands,  and  the  glands  m  the  lesser  omentum  were  enlarsed 
and  showed  commencing  caseation.  There  was  no  tubercle 
m  any  of  the  other  organs  or  lymph  glands. 

Microscopical  Examination.— Youv  cover-glass  preparations 
WCTe  made  of  the  juice  from  the  cut  surface  of  the  omentum 


Tuberculosis. 

Lungs  were  collapsed  and  the  pleuivx  contained  fluid  The 
peritoneum  was  thickened  at  the  seat  of  inoculation  There 
were  some  nodules  of  tubercle  in  the  mesenterv,  and  the 
omentum  was  markedly  tubercular.  The  liver  and  snleen 
were  tubercular.  The  lumbar,  ccelinc,  and  anterior  meS 
tinal  glands  were  enlarged  and  caseous  and  the  bronchial 
and  posterior  mediastinal  were  enlarged  but  not  caseous, 
glands^^^  no  tubercle  m  any  of  the  other  organs  or  lymph 

Microscopical  Examination.-^ox^v  cover-glass  preparations 
of  the  juice  from  the  cut  omentum.   T.B.  xx. 

Lungs  showed  pneumonia.  There  was  nothing  to  be  seen  at 
the  seat  of  inoculation  and  there  was  no  excess  of  fluid  or 
any  unabsorbed  milk  in  the  peritoneum.  There  was  no 
tubercle  or  other  evident  disease  in  the  rest  of  the  oro-ans  or 
m  the  serous  membranes  or  lymph  glands. 

Tuberculosis. 

A.  — Lungs  showed  slight  broncho-pneumonia.  The  omentum 
and  spleen  showed  several  nodules  of  tubercle,  the  mesenteric 
glands  were  caseous,  and  there  were  several  nodules  of 
tubercle  around  them,  but  the  peritoneum  as  a  whole  was 
only  slightly  affected  with  tubercle.  There  was  no  tubercle 
m  any  other  organs  or  lymph  glands.  ' 

Microscopical  Examination.— Two  cover-glass  preparations  of 
the  cut  surface  of  the  omentum  showed  T.B.  xx. 

Tuberculosis. 

B.  — Thei'e  was  a  small  nodule  of  tubercle  at  the  seat  nf 
inoculation  The  omentum,  spleen,  ca^liac,  and  anterior 
mediastinal  glands  were  tubei-cular.  The  liver  showed  com- 
menemg  tubercle.  There  was  no  tubercle  or  other  evident 
disease  m  any  other  organs,  lymph  glands  or  serous 
membrane.  i-     n  i  ^nuiis 

Microscopical  Examinaiion.—Fourco\er-s]nsa  preparations  nf 
the  cut  surface  of  the  omentum  showed  T.B.  xx.  ""^ 
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Date  of 
Experiment. 


Mar.  4, 1893  • 


Number 
of 

Animals. 


■2  su'nea- 
pigs. 


Where 
Inoculated. 


1  cc.  caoli 
Intra- 
peritoneally. 


Jan.  31,1 8ff:i-     1  guinea-  '    1  ce.  Intra- 
pig.  perltoneally. 


Jan  31, 1S93  -     1  guinea-       1  cc.  Intra- 
pig.  perltoneally. 


Jan.  31, 1893- 


1  guinea- 
pig- 


1  cc.  Intra- 
I)eritoneally. 


Jan.  31, 1893  - 


1  guinea- 
pis. 


1  cc.  Intrn- 
peritoneally. 


Milk  from. 


Killed  in  or  Died  in. 


A  5  per  cent, 
dilution  of  the 
milk  from  all 
four  (|uarrters. 


A.  died  in  18  days  - 


B.  died  in  20  days  - 


Butter  melted    Died  in  27  days 
at  40°  C.  I 


Butte;  iivi!l;    i  Died  in  27  days 


Skimmed  milk 


Died  ill  29  days 


Milk  from  the 
normal  cow, 
whose  milk 
was  used  in 
mixing  with 
that  of  Cow  25 

in  the 
manufacture 
of  butter. 


Killed  ill  30  days 


Post-mortem  Examination. 


Tuberculosis. 

A.  — The  track  of  the  needle,  the  coeliac  and  anterior  medias- 
tinal glands  were  caseous.  The  spleen,  omentum,  and  the 
under  surface  of  the  diaphragm  were  also  affected  with 
tubercle.  There  was  no  tubercle  or  other  evident  disease 
in  the  rest  of  the  organs,  or  in  the  lymph  glands  or  serous 
membranes. 

Microscopical  Examination. — Two  cover-glass  preparations  of 
the  cut  surface  of  the  omentum  showed  T.B.  xxx. 

Tuberculosis. 

B.  — There  was  nothii  g  to  tie  seen  in  the  track  of  the  needle. 
The  omentum,  liver,  and  spleen  were  afiected  with  tubercle, 
and  the  ea'liac  and  anterior  mediastinal  giands  were 
enlarged  and  caseous.  There  was  no  tubercle  or  other 
evident  disease  in  the  rest  of  the  organs,  or  in  the  lymph 
glands  or  serous  membranes. 

Microscoxncal  Examination. — Four  cover-glass  preparations 
were  made  of  the  caseous  material  from  the  coeliac  glands. 
Numerous  tubercle  bacilli . 

Tuberculosis, 

At  the  seat  of  inoculation  was  a  tubercular  nodule,  and  there 
were  similar  nodules  on  the  peritoneum.  The  omentum, 
mesentery,  liver,  and  spleen  were  tubercular,  and  the 
mesenteric,  cieliac,  lumbar,  and  anterior  mediastinal  glands 
were  enlarged  and  caseous.  The  posterior  mediastinal  glands 
were  enlarged,  but  were  not  caseous.  All  other  glands  and 
organs  were  normal. 

Microscopical  Examination.— Vonv  cover-glass  preparations  of 
fluid  from  the  cut  omentum  showed  T.B.  xx. 

Tuberculosis. 

At  the  seat  of  inoculation  was  a  caseous  mass  and  around  this 
were  a  few  nodules  of  tubercle.  The  under  surface  of  the 
diaphragm,  the  parietal  peritoneum,  and  the  omentum  and 
mesentery  were  affected  with  tubercle.  The  lumbar,  coeliac, 
inguinal,  mesenteric,  and  anterior  mediastinal  glands,  and  a 
gland  in  the  left  axilla  were  enlarged  and  caseous;  as  was 
also  a  superficial  gland  at  the  symphysis  of  the  jaw.  The 
posterior  mediastinal  and  bronchial  glands  were  enlarged, 
but  were  not  caseous.  The  liver,  spleen,  and  lungs  were 
affected  with  tubercle.   Nil  elsewhere. 

Microscopical  Examination.— Vaur  cover-glass  preparations  of 
fluid  from  the  cut  omentum  showed  T.B.  xx. 

Tuberculosis. 

Tlie  peritoneum  was  covered  with  a  large  number  of  tubercles, 
for  the  most  part  caseous.  The  seat  of  inoculation  was 
caseous.  The  mesentery,  omentum,  liver,  and  spleen,  were 
extensively  affected  with  tubercle.  The  lumlmr,  inguinal, 
coeliac,  jind  mesenteric  glands,  and  the  glands  in  the  anterior 
mediastinum  and  the  lesser  ouientum  were  caseous.  The 
bronchial  and  posterior  mediastinal  giands  were  enlarged, 
but  were  not  caseous.  There  was  no  tubercle  or  other 
evident  disease  in  the  rest  of  the  organs  and  lymphatic 
glands. 

MicroscopicalExamination.— Four  cover-glass  preparations  of 
fluid  from  the  cut  omentum  showed  numerous  tubercle 
bacilli. 


There  was  nothing  to  be  seen  at  the  seat  of  inoculation,  and 
there  was  no  tubercle  or  other  evident  disease  in  any  of  the 
organs,  serous  membranes,  or  lymph  glands. 


Feeding  Experiments. 


Date  of 
Experiment. 


Jan.  20, 1893 


'  Quantity 
Animals.    |  t'^'^^"- 


Milk  from, 


Post-mortem  Examination. 


4  guinea- 
pigs. 


300  cc.  - 


All  four  quarters 


3  days 


A.  died  in  3  days 


B.  died  in  6  days 


C.  died  in  13  days  - 


D.  died  in  59  days  ■ 


,  A.— Lungs  were  extensively   affected  with 
pneumonia.   There  was  no  tubercle  or  other 
evident  disease  in  any  other  organs,  or  in  the 
lymph  glands  or  intestines. 
■'^m^'""=^  showed  slight  broncho-pneumonia 
There  was  no  tubercle  or  orher  evident 
disease  in  any  other  organs,  or  in  the  lymph 
glands  or  intestines. 
C— Lungs  were    extensively    affected  with 
broncho-pneumonia.   There  was  no  tubercle 
i     or  other  evident  disease  in  any  other  organs 
j     or  in  the  lymph  glands  or  intestines 

Tuberculosis, 

I  D.— Lungs  showed  a  few  nodules  of  scattered 
1     tubercle  as  \vA]  as  some  pneumonia.  The 
'     liver  showed  large  ureas  of  tubercle  both  in 
its  substance  and  on  the  surface.    The  spleen 
I     was  enlarged  and  showed  numerous  tuber- 
cular   nodules.     The    mesenteric,  ciecal 
lumbar,  cceliac,  bronchial,  anterior  and  pos- 
terior mediastinal  glands,  and  the  glands  in 
lesser  omentum  and  at  the  angle  of  the  jaw 
were  enlarged  and  caseous,  as  was  also  the 
I     thymus.   The  small  intestines  showea  two 
nodules  of  tubercle,  in  Peyer's  patches,  both 
m  the  jejunum.  The  cEecum showed  numerous 
nodules  of  tubercle  in  the  Peyer's  patches 
which  were    not    ulcerated.     The  colon' 
along  its  whole  length,  showed  numerous 
nodules  of  tubercle,  many  of  which  were 
ulcoiated.   These  nodules  were  present  along 
the  ridges,  in  the  mucous  membrane  and  in 
the  solitary  glands.   Nil  else-ivhere. 
Microscopical  Exauiiiintinn.—Two  cover.glas* 
preparations  were  made  of  the  caseous  mate- 
rial from  the  lumbar  glands  :  showed  T.  li.  x. 
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ROYAL  COMMISSION  ON  TUBERCULOSIS: 


t„  „f  Number 
Date  of     I  f 

Experiment.;  j.^^^^^^. 


Jan.  24. 1893       1  rabbit 


Quantity 
taken. 


Milk  from. 


Duration 
of 

feeding. 


Killed  in  or  Died  in. 


Post-mortem  Examination. 


(500  cc. 


All  four  quarters 
of  the  udder. 


Jan.  20, 189;!      4  guinea- 
pigs. 


Feb.  3, 189.3  - 


300  cc. 


6  days 


All  four  quarters 


4  guinea- 
pigs. 


Jan.  SI,  1893 


500  cc. 


Jan.  81,1  S9S 


1  rabbit 


All  four  quarters 


3  days 


days 


1,000  cc. 


A.  died  in  8  days 


B.  died  in  lO  days  ■ 


C.  died  in  13  days  - 


D.  died  in  13  days 


A.  died  in  10  days  • 


B.  died  in  35  days 


Skimmed  milk 
from  all  four 
quarters  and 

from  a  healthy 
cow,  in  equal 
parts. 


.'5  days 


1  rabbit 


113  grams  of 
butter. 


Butter  made 
from  the  mixed 
cream  from  all 
four  quarters 
and  from  a 
healthy  cow,  in 
equal  parts. 


6  days 


Tuberculosis. 

Killed  in  57  days  -  The  animal  was  very  well  nourished.  The 
liver  showed  a  small  yellowish  area  of  a 
doubtful  nature.  The  mesenteric  glands 
were  enlarged  and  caseous.  The  small 
intestine  showed  four  nodules  of  tubercle  in 
the  mucous  membrane  of  the  ileum.  There 
was  no  tubercle  or  other  evident  disease  in 
the  rest  of  the  organs,  lymph  glands,  or 
intestines. 

I  Microscopical  Examination.— ^om-  cover-glass 
preparations  were  made  of  the  caseous 
material  from  the  mesenteric  glands  showed 
T.B.  X. 

A.  — Lungs  showed  broncho-pneumonia.  There 
was  no  tubercle  or  other  evident  disease  in 
any  other  organs,  or  in  the  lymph  glands  or 
intestines. 

B.  — Liver  showed  white  areas.  There  was 
no  tubercle  or  other  evident  disease  in  any 
other  organ,  or  in  the  lymph  glands  or 
intestines. 

Microscopical  Examination.— Liver,  10  sec- 
tions, small-celled  infiltration,  no  caseation, 
no  tubercle  bacilli. 
C— Lungs  showed  slight  broncho-pneumonia. 
There  was  no  tubercle  or  other  evident 
disease  in  any  other  organs,  or  in  the  lymph 
glands  or  intestines. 
D.— There  was  no  tubercle  or  other  evident 
disease  in  any  of  the  organs,  lymph  glands, 
or  intestines. 

A.  — Lungs  showed  extensive  broncho-pneu- 
monia. There  was  no  tubercle  or  other 
evident  disease  in  the  other  organs,  or  in  the 
lymph  glands  or  intestines. 

Tuberculosis. 

B.  — The  liver  and  spleen  showed  commencing 
tubercle.  The  mesenteric,  ciEcal,  and  coeliac 
glands  were  all  tubercular.  The  last  Peyer's 
patch  in  the  small  intestine  showed  several 
tubercular  nodules,  as  did  also  three  Peyer's 
patches  in  the  ctccum.  The  mucous  mem- 
brane of  the  ciEcum  also  contained  several 
tubercular  nodules,  especially  around  the 
ilio-caecal  valve.  There  was  no  tubercle  or 
other  evident  disease  in  the  rest  of  the  organs, 
lymph  gl  ands,  or  intestines. 

Microscopical  Examination.— 'Pive  cover-glass 
preparations  of  caseous  material  from  a 
mesenteric  gland  showed  T.B.  x. 

Tuberculosis. 

C.  — The  liver  and  spleen  showed  nodules  of 
tubercle.  The  mesenteric,  csecal,  and  anterior 
mediastinal  glands  showed  caseous  tubercle.. 
There  were  li  small  white  nodules  of  tubercle 
from  the  pylorus  to  the  iUo-c;ccal  valve,  not 
situated  in  the  Peyer's  patches.  The  caecum 
showed  several  pigmented  and  ulcerated 
Peyer's  patches  with  nodules  of  tubercle  in 
befrsveen  them.  There  was  no  tubercle  or 
other  evident  disease  in  the  rest  of  the 
organs,  lymph  glands,  or  intestines. 

3Iicroscopical  Examination. — One  cover-glass 
preparation  of  caseous  material  from  a  mes- 
enteric gland  showed  T.B.  xx. 

Tuberculosis. 

D.  — The  liver  and  spleen,  and  the  anterior 
mediastinal,  mesenteric,  cpccal,  and  coeliac 
gl.aods  were  affected  with  tubercle.  The 
scjall  gut  showed  six  white  nodules  of 
tubercle,  for  the  most  part  situated  in  the 
mucous  membrane  of  the  ileum.  ThePeyer's 
patches  were  not  affected.  In  the  caecum 
the  Peyer's  patches  were  enlarged  and 
hardened,  and  scattered  about  in  between 
them  were  numerous  small  white  tubercular 
nodules.  There  was  no  ulceration.  Extend- 
ing along  the  ridges  of  the  colon  for  about 
12  inches  were  several  larger  tubercular 
nodules.  There  was  no  tubercle  or  other 
evident  disease  in  the  rest  of  the  organs  and 
lymph  glands. 

Microscopical  Examination. — Two  cover-glass 
preparations  of  the  caseous  material  from  a 
mesenteric  gland  showed  T.B.  xx. 

Tuberculosis. 

The  lungs  were  extensively  affected  with 
miliary  tubercle.  In  the  small  intestine, 
about  ' 5  inches  from  the  ciecum,  an  ulcer 
about  the  size  of  a  shilling-niece  was  situated. 
There  was  one  yellowish  nodule  in  the 
.jejunum,  and  there  were  three  similar  nodules 
in  the  caecum.  The  bronchial  and  mesen- 
teric glands  were  enlarged  and  showed 
commencing  caseation.  There  was  no 
tubercle  or  other  evident  disease  in  any  other 
organ,  or  in  the  other  lymph  glands. 
3Iicroscopical  Examination. — One  cover-glass 
I  preparation  of  the  caseous  material  from  the 
mesenteric  glands  showed  T.B.  xxx. 

Died  in  21  days  -  The  lungs  showed  pneumonia.  There  was  no 
tubercle  or  other  evident  disease  in  any 
other  organs,  or  in  the  lymph  glands  or 
intestines. 


C.  died  in  45  days- 


D.  died  in  46  days 


Killed  in  78  days 
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3_  EXPEKIMENTS  WITH  THE  MiLK  OF  TWO  OOWS,  THE  SUBJECT  OF  TUBERCULOSIS  OF  THE  INTERNAL  ORGANS; 

AND  WITH  NON-TuBERCULOUS  DISEASE  OF  THE  TJdDEB, 

COWS  Nos.  17,  18. 


cow  17. 

Inoculation  Experiments. 


Date  of 
Experiment. 


Feb.  2S,  1893 


Mar.  1, 1893 


Mar.  2, 1893 


Mar.  2,  1893 


Number 
of 

Animals. 


3  guinea-pigs 


Wliere 
Inoculated. 


1  cc.  intra- 
pentnneally. 


2  guinea-pigs 


2  guinea-pigs 


2  guinea-pigs 


1  cc. intra- 
peritoneally. 


1  CO. intra- 
peritoneally. 


1  cc.  intra- 
peritoneally. 


Milk 
from. 


Left 
posterior 
quarter  of 
the  udder. 


■Right 
anterior 
quarter. 


Bight 
posterior 
quarter. 


Left 
anterior 
quarter. 


Killed  in  or  Died  in. 


Post-mortem  Examination. 


A.  died  in  10  days  • 


B.  died  in  13  days  ■ 


A.  died  in  21  days  - 


B.  died  in  23  days 


A.  died  in  22  days 


B.  died  in  27  days  ■ 


A.  died  in  26  days  - 


B.  died  in  27  days  ■ 


A.  — Lungs  showed  broncho-pueumonia.  There  was  nothing 
abnormal  to  be  seen  at  the  seat  of  inoculation.  There  was  no 
tubercle  or  other  evident  disease  of  any  other  organs,  or  of  the 
lymph  glands,  or  serous  membranes. 

B.  — There  was  a  small  coUeotiuii  of  caseous  material  at  the 
seat  of  inoculation,  with  slight  peritonitis  around.  There 
was  no  tubercle  or  other  evident  disease  of  any  of  the  organs 
or  lymph  glands. 

Microscopiral  Ji.rnminatioyi. — Seven  cover-glass  preparations 
were  made  of  the  caseous  matter  at  the  seat  of  inoculation, 
showed  degenerated  cells  and  cocci.   No  tubercle  bacilli. 


A.  — Lungs  showed  extensive  broncho-pueumonia.  There  was 
nothing  abnormal  to  lie  seen  at  the  seat  of  inoculation,  and 
there  was  no  tubercle  or  other  evident  disease  of  any  other 
organs,  or  of  the  l.yuipli  glands  or  serous  membranes. 

B.  — Lungs  showed  slight  bi'oucho-pneumonia.  There  was 
nothing  abnormal  In  lie  seen  at  the  seat  of  inoculation,  and 
there  was  no  tubercle  or  other  evident  disease  of  any  other 
organs,  or  of  the  lymph  glands,  or  serous  membranes. 


A.  — Lungs  showed  extensive  pneumonia.  There  was  nothing 
abnormal  to  be  seen  at  the  seat  of  inoculation,  and  there  was 
no  tubercle  or  other  evident  disease  of  any  other  organs,  or 
of  the  lymph  glands,  or  serous  membranes. 

B.  — Lungs  showed  pneumonia.  There  was  nothing  abnormal 
to  be  seen  at  the  seat  of  inoculation,  and  there  was  no  tuber- 
cle or  other  evident  disease  of  any  other  organ  s,  or  of  the 
lymph  glands  or  serous  membranes. 


A.  — Lungs  were  affected  witn  broncho-pneumonia.  There  was 
nothing  abnormal  to  be  seen  at  the  seat  of  inoculation,  and 

.  there  was  no  tubercle  or  other  evident  disease  of  any  other 
organs,  or  of  the  lymph  glands,  or  seious  membranes. 

B.  — Lungs  showed  bronchn-pneuraonia.  There  was  nothing 
abnormal  to  be  seen  at  the  seat  of  inoculation,  and  there  was 
no  tuberclelor  other  evident  disease  of  any  other  organs,  or  of 
the  lymph  glands,  or  serous  membranes. 


Feeding  Experiments. 


Date  of 
Experiment. 


Number 
of 

Animals. 


Quantity 
taken. 


Milk  from. 


Duration 
of 

Feeding. 


Killed  in  or  Died  in. 


Post-mortem  Examination. 


Mar.  1,  1893  ■ 


4  guinea- 
pigs. 


Mar.  1, 1893  - 


Feb.  24, 1893 


4  guinea- 
pigs. 


1  pig  - 


2,3.50  cc. 


2,350  cc. 


111,450  cc. 


All  four  quarters 
of  the  udder. 


All  four  quarters 


All  four  quarters 


16  days 


1()  days 


23  days 


A.  died  in  17  days  ■ 


B.  died  in  1 9  days  - 


C.  died  in  25  days  ■ 


D.  died  in  27  days 


A.  died  in  lO  days- 


B.  died  in  26  days  - 


C.  died  in  29  days  ■ 


D.  died  in  29  days 


Killed  in  63  days 


A.  — Lungs  showed  bronoho-pneumouia.  There 
■was  no  tubercle  or  other  evident  disease 
in  any  other  organs,  or  in  the  lyzuph  glands, 
or  intestines. 

B.  — Lungs  showed  broncho-pneumonia.  There 
was  no  tubercle  or  other  evident  disease 
in  any  other  organs,  or  in  the  lymph  glands, 
or  intestines. 

C— Lungs  were  extensively  affected  with 
broncho-pneumonia.  There  was  no  tubercle 
or  other  evident  disease  in  any  other  oi'gans, 
or  in  the  lymph  glands,  or  intestines. 

D. — The  cause  of  death  was  broncho-pneumonia. 
There  was  no  tubercle  or  other  evident 
disease  in  any  other  organs,  or  in  the  lymph 
glands  or  intestines. 


A.  — The  animal  was  pregnant.  The  right  horn 
of  the  uterus  had  ruptui-ed  and  a  placenta 
was  loose  in  the  peritoneal  cavity.  Tliere 
was  no  tubercle  or  other  evident  disease 
in  any  of  the  organs,  lym))h  glands,  or 
intestines. 

B.  — Lungs  showed  extensive  broncho-pneu- 
monia. There  was  no  tubercle  or  other 
evident  disease  of  any  other  organs,  or  of  the 
lymph  glands,  or  intestines. 

B.  ~Luiigs  showed  broncho-pneumonia.  There 
was  no  tubercle  or  other  evident  disease 
of  any  other  organs,  or  of  the  lymph  glands, 
or  intestine^. 

C.  — Lungs  showed  ]jneumonic  consolidation  at 
both  bases.  Tlii  re  was  no  tubercle  or  other 
eviileiit  disease  in  any  other  organs,  or  in  the 
lymph  glands,  or  intestines. 


iSernux  Jllemhranea  : — 
I'leurie,  ~) 
Pericardium,  Snnrmal. 
Peritoneum.  ) 

Organs. — Lungs,  heart,  liver,  spleen,  kidneys, 
and  suprarenals  were  all  quite  normal. 

Tongue,  tcmsils,  and  larynx  were  normal. 

Lymph  glands. — Mesenteric,  cervical,  medi- 
astinal, bronchial,  coaliac,  ca!cal,  and  lumbar 
glands  were  all  quite  normal. 

Intestines. — The  intestinal  tract  was  normal 
throughout. 

There  was  no  tubercle  or  other  diseaso  any- 
where. 
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KOYAL  COMMISSION  ON  TUBERCULOSIS: 


COW  18. 

Inoculation  Expebiments. 


Date  of 
Experiment. 


Number 
of 

Animals. 


"Where 
Inoculated. 


Milk 
from. 


Killed  in  or  Died  in. 


Post-mortem  Examination. 


Feb.  23, 1893 


Feb.  2S,  1893 


Feb.  23,  ]  S93 
Feb.  23, 1893 


3  guinea-pigs 


3  guinea-pigs 


1  guinea-pig 
1  guinea-pig 


1  cc.  intra-  All  four  \  A.  died  in  lO  days  • 
peritoneall.y.      quarters.  | 


B.  died  in  21  days  ■ 


C.  died  in  24  days  ■ 


1  cc.  intra-  j  All  four  [  A.  died  in  20  days  ■ 
Ijeritonen.lly.    i  quarters. 


B.  died  in  25  days  ■ 

C.  died  in  25  days  - 


1  cc.  intra- 
peritoneally. 


1  cc.  intra- 
peritoneally. 


Feb.  23, 1393    1  guinea-pig  -      Icc.  intra- 
peritoneally. 


leh.  23, 1893 


2  guinea-pigs 


Left       Died  in  4  days 
anterior 
quarter. 

Right      Died  in  5  days 
posterior  ! 
quarter. 


Right 
anterior 
quarter. 


Died  in  13  days 


1  cc.  intra-    |  Left 
peritoneally.    ,  posterior 
j  quarter. 


A.  died  in  14  days- 


B.  killed  in  54  days 


A.  — There  was  nothing  abnormal  to  be  seen  at  the  seat  of 
moculation,  but  tlie  peritoneum  was  slightly  congested. 
There  was  no  tubercle  or  other  evident  disease 'in  any  of  the 
organs  or  lymph  glands. 

B.  — There  was  nothing  abnormal  to  be  seen  at  the  seat  of  inocu- 
lation. The  oinenttim  was  greatly  thickened  at  one  part  and 
caseous  looking  on  section.  Lungs  showed  pneumonia.  There 
was  no  tubercle  or  other  evident  disease  in  any  of  the  other 
organs  or  in  the  lymph  glands. 

Microscopical  Examination. — Six  cover-glass  preparations  of 
the  omentum  showed  degenerated  cells  and  cocci.  No  tubercle 
bacilli.   Bacterial  necrosis. 

C— There  was  no  tubercle  or  other  evident  disease  of  any  of 
the  organs  or  lymph  glands.   Nil  at  seat  of  inoculation. 

A.  — There  were  some  sub-pleural  petechia;.  There  was  nothing 
abnormal  to  be  seen  at  the  seat  of  inoculation.  There  was  no 
tubercle  or  other  evident  disease  of  any  of  the  organs  or  lymph 
glands. 

B.  — Lungs  showed  extensive  broncho-pneumonia.  There  was 
nothnig  abnoi'mal  to  be  seen  at  the  seat  of  inoculation.  There 
was  no  tubercle  or  other  evident  disease  of  any  other  organs, 
or  of  the  lymph  glands. 

C— Lungs  showed  slightbi-onoho-pneunionia.  There  was  nothing 
abnormal  to  be  seen  at  the  seat  of  inoculation.  There  was  no 
tubercle  or  other  evident  disease  of  any  other  organs,  or  of 
the  lymph  glands. 

There  was  notlnng  abnormal  to  be  seen  at  the  seat  of  inocu- 
lation, and  there  was  no  peritonitis.  There  was  no  tubercle 
or  other  evident  disease  in  any  of  the  organs  or  lymph  glands. 

There  was  nothing  abnormal  to  be  seen  at  the  seat  of  inoculation. 
LTings  showed  bruncho-pneumonia.  There  was  no  tubercle  or 
other  evident  disease  in  .any  other  organs,  or  "in  the  Ivmph 
glands. 

Liver  showed  a  nodule  of  parasitic  disease.  There  was  a  small 
caseous  mass  about  the  size  of  a  cherry  stone  firmly  uniting 
the  caecum  and  ascending  colon  together.  There  was 
nothing  abnormal  to  be  seen  at  the  seat  of  inoculation,  and 
there  was  no  tubercle  or  other  evident  disease  of  any  other 
organs  or  of  the  lymph  glands. 

Microscopical  Examination.— Sin  cover-glass  preparations  of 
the  caseous  mass  showed  degenerated  cells  and  numerous 
cocci.    No  tubercle  bacilli.   Bacterial  necrosis. 

A.  — There  was  ijothing  abnormal  to  be  seen  at  the  seat  of 
inoculation,  and  there  was  no  tubercle  or  other  disease  of 
any  of  the  organs,  lymph  glands,  or  serous  membranes. 

B.  — There  was  nothing  abnormal  to  be  seen  at  the  seat  of 
inoculation,  and  there  was  no  tubercle  or  other  evident  disease 
of  any  of  the  organs,  lymph  glands,  or  serous  membranes. 


4, — ExPEiaMENTS  WITH  THE  MiLK  OF  TwO   Oo"WS,  WITH  NON-TUBEKCULAR  DISEASE  OF  THE  UdDEK,  AND  NO 

Tttbeeculosis  op  the  Internal  Organs. 


COWS  Nos.  26,  27. 

These  cows  were  purcLased  on  the  supposition  that  the  disease  of  the  udder  was  tuberculous. 

COW  26. 
InocdIiAtion  Experiments. 


Date  of 
Experiment. 

Number  of 
Animals. 

Where 
inoculated. 

Milk 
from. 

Killed  in  or  Died  in. 

1 

1                        Post-mortem  Examination. 

Dec.  11, 1892 

2  guinea-pigs 

1  cc.  sub- 
eutaneously 
in  each  right 
groin. 

Right  an- 
terior 
quarter. 

A.  died  in  17  days 

B.  died  in  31  days 

A.  — There  was  nothing  abnormal  to  be  seen  at  the  seat  of  inocu- 
lation.  Lungs  showed  broncho-pneumonia.   There  was  no 
tubercle  or  other  evident  disease  in  any  other  organ  or  iu  the 
lymph  glands. 

B.  — Lungs  showed  slight  broncho-pneumonia.   There  was  no 
tubercle  or  other  evident  disease  in  any  otlier  organ  or  in  the 
lymph  glands,  and  there  was  nothing  abnormal  to  be  seen  at 
the  seat  of  inoculation. 

Dec.  11, 1892 

2  guinea-pigs 

1  cc.  sub- 
cutaneously 
in  ea,ch  right 
groin. 

Left  pos- 
terior 
quarter. 

A.  died  in  17  days 

B.  died  in  18  days 

A.— Lungs  showed  broncho-pneuiTionia  and  there  were  some 
enlarged  glands  at  the  seat  of  inoculation,  which  were 
caseous  on  section.  [L'here  was  no  tubercle  or  other  evident 
disease  in  any  other  organ  or  lymph  gland. 

Microscopical  Examination. — Local  lesion,  13  sections.  In- 
flammatory thickening  and  cell-necrosis.  Groups  of  staphylo- 
cocci.   No  tubercle  baciUi.    Baot  rial  necrosis. 

15. —Lungs  showed  broncho-pneumonia,  and  there  were  some 
enlarged  glands  present  at  the  seat  of  inoculation,  which 
were  caseous  on  section.  There  was  no  tubercle  or  other 
evident  disease  in  any  other  organ  oi-  lymph  gland. 

Microscopical  Examination. — Local  lesion,  13  sections.  In- 
i'.ammatory  thickening  and  cell-necrosis.  No  tubercle 
bacilli.   Not  tubercular. 

Deo.  12, 1892 

1  rabbit 

5  cc.  sub- 
cutaneously 
in  each 
groin. 

All  four 
quarters. 

Killed  iu  56  days 

The  animal  was  very  fat  and  well  nourished.   There  was  a 
parasitic  cyst  attached  to  the  peritoneal  covering  of  the 
liver.   There  was  no  tubercle  or  other  evident  disease  in  any 
of  the  organs  or  lymph  glands,  and  there  was  nothing  abnor- 
-mal  to  be  seen  at  either  seat  of  inoculation. 

Kec.  18, 1892 

2  guinea-pigs 

1  cc.  sub- 
cutaueously 
in  each  right 
groin. 

Left  an- 
terior 
■.iu..  ur. 

\.  di  'li  in    3  days 
±).  .'.if-,'  in  IS  days 

f  Tlie  cause  of  death  in  both  animals  was  broncho-pueu- 

A.  1    nionia.  There  was  nothing  abnormal  to  be  seen  at  either 
s     of  the  seats  of  inoculation,  and  there  was  no  tubercle  or 

B.  1    other  evident  disease  in  any  other  organs  or .  in  the 
I   lymph  glands. 

Jan.  18,  1893 

1  guiuea-pig  - 

1  cc.  intra- 
peritoneally. 

Left  an- 
terior 
quarter. 

Killed  in  3  6  days 

Well  nourished.   All  organs  and  lymph  glands  normal. 
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Feeding  Experiments. 


Date  of 
Experiment. 


Number 
of 

Animals. 


Dec.  13, 1892 


Dec.  13, 1892 


♦Jan.  10, 1893 


Dec.  25,  1893 


1  rabbit  - 


1  rabbit 


1  pig  ■ 


Quantity 
taken. 


IpifT 


.Lin.  11, 1893 


1  pi{; 


600  CO. 


500  cc. 


12,900  PC. 


Milk  from. 


13,455  CC. 


312  grams  of 
buttei-. 


Eight  anterior 
quarter. 


Right  posterior 
quarter. 


Skimmed  milk 
from  all  four 
quarters. 


All  four  quarters 


Butter  made 
from  the  milk 
of  all  four 
quarters. 


Duration 
of 

Feeding. 


Killed  in  or  Died  in. 


Post-mortem  Examination. 


5  days 


4  day.s 


Killed  in  55  days 


Died  in  68  days 


5  days    -    Killed  in  63  days  -    The  animal  was  ver.^  well  nourished.  There 

were  some  parasitic  cysts  attached  to  the 
omentum.  There  was  no  tubercle  or  other 
evident  disease  in  any  of  the  organs,  lymph 
glands,  or  intestines. 

The  animal  was  very  lat  and  well  nourished. 
There  were  two  parasitic  cysts  attached  to 
the  great  omentum.  There  was  no  tubercle 
or  other  evident  disease  in  any  of  the  organs, 
lymph  glands,  or  intestines. 

Tuberculosis. 

An  abscess  behind  the  angle  of  the  right  jaw 

was  noticed  25  days  after  feeding. 
Serous  membranes.— Fletirm.    Pleurisy  with 

effusion  on  both  sides. 
Pericardium. — Nil. 

PentomeMm..— Numerous  small  white  nodules 
of  tubercles  were  present  in  the  omentum 
and  covering  some  of  the  intestines,  especiallv 
the  large. 

Organs.— Lungs  were  studded  with  miliary  tubercules  throughout 

Uver  studded  with  several  nodules  of  tubercle,  none  larger  than  a  pea.  Only  a  few 
01  the  larger  ones  were  caseating. 

Spleen.— Thuve  were  numerous  large  nodules  of  caseating  tubercle,  coalescing  with 
one  another,  and  there  were  adhesions  between  the  capsule  of  the  spleen  and  the 
parietal  peritonium.  ' 

All  other  organs  were  quite  normal. 

yoKSi/i. -On  the  right  tonsil  was  a  circumscribed  clean-cut  ulcer  about  the  size  of 
a  sniilmg. 

Lymph  g'Zared*.— Extending  down  from  the  angle  of  the  jaw  on  the  right  side  to  the 
right  axilla  was  a  chain  of  hard  enlarged  and  caseating  glands.  At  the  angle  of 
the  ]aw  two  or  three  glands  were  matted  together,  and  an  abscess  had  formed 
which  was  noticed  during  life.  The  glands  behind  the  sternum  were  enlarged 
and  caseous  on  section,  as  were  also  the  bronchial,  posterior  mediastinal,  mesen- 
teric (all) ,  glands  m  the  lesser  omentum,  and  coeliac  glands 

Intestines.— Weve  quite.nornaal  except  the  cajcum,  which  showed  numerous  tuber- 
culous ulcers  the  size  of  a  shilling  to  a  two-shilling  piece 

^■'tSberdf  bMiiflovm^  sections.   Miliary  tubercle,  giant  cells,  no 

Lung. — 12  sections.   Caseous  miliary  tubercle,  T.B.  x. 

Cervical  Bland.— Vi  sections,  caseous  tubercle,  t'.b'.  x'. 


7  days 


Killed  in  103  days 


.3  days 


Killed  in  86  days 


Serous  membranes : — 
Pleura;,  ~) 
Pericardium,  [-normal. 
Peritoneum,  j 
Organs.— Ijwn^s,  heart,  liver,  spleen,  kidneys, 
suprarenals,  uterus,  and  ovaries  were  quite 
normal. 

Lymph  glands.  —  Mediastinal,  bronchial, 
ctieha^c,  lumbar,  cervical,  and  mesenteric 
glands,  and  the  glands  in  the  lesser  omen- 
tum were  normal. 

The  tongue  and  tonsils  were  normal. 

Intestines.— 'Bv  intestinal  tract  was  normal 
throughout. 


Serous  membranes  ;— 
Pleura;, 

Pericardium,  /-noniial. 
Peritoneum,  J 

Organs.— ILwngs,  heart,  liver,  spleen,  kidneys, 
and  suprarenals,  were  all  quite  normal 

Lymph  glands.  —  Mediastinal,  mesenteric 
bronchial,  coeliac,  cervical,  and  lumbar 
glands,  and  the  glands  in  the  lesser  omen- 
tum were  all  normal. 

The  tongue  and  tonsils  were  normal. 

Intestines.— 'Tha  intestinal  tract  was  normal 
throughout. 


For  the  explanation  of  the  occurrence  of  this  case  of  tuberculosis,  see  Part  I.,  page  12. 
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ROYAL  COMMESSION  OX  TUBERCULOSIS: 


COW  27. 

Inoculatiok  Expebiments, 


Date  of 
Experiment. 

!Nviml)er 
of 

Animals. 

Where 
inoculated,  i 

Milk  from.  | 

Killed  in  or  Died  iu. 

Post-mortem  Examination. 

Jan.  18, 1893 

,     .  1 
1  guinea-  i 

pig.  j 

1  CO. intra-  1 
peritoneally.  i 

Bight 
posterior 
quarter 
of  the  udder. 

Killed  in  16  days  - 

In  the  abdominal  wall  was  a  small  hard  mass.  not  caseating, 
ai'd  not  communicating  with  the  abaommai  cavity,  trom 
which  it  was  shut  of!  by  a  thickening  of  the  Pe"toneum 
There  was  some  slight  enlargement  of  the  lymphatic  glands 
in  the  neighbourhood. 

Mierosaopibal   Examination.-Local  imo».-Thirteen  sec- 
tions.  Inflammatory  thickening  of  connective  tissue.  ISO 
caseation.   No  tubercle  bacilli.          ^   ,  , 

Lymph  gland. -Yin>i&n  sections.    Inflammatory  hyper- 
plasia of  gland  tissue.  No  caseation.  No  tubercle  bacilh. 

Jan.  18, 1S9S 

. 

1  gumea- 
pig- 

1  ce.  sub-  ^ 
cutaneonsly  in 
tissiies  of  the 
abdominal 
wall. 

Right 
anterior 
quarter. 

Killed  in  16  days  - 

There  was  a  fluctuating  swelling  on  the  abdominal  wall, 
which  consisted  of  an  abscess  cavity  with  caseous  contents. 
Several  enlarged  and  hardened  glands  were  found  in  the 
neighbourhood  of  the  abscess,  but  they  were  not  caseous. 
There  was  no  tubercle  or  other  evident  disease  m  any  other 
lymph  glands  or  in  the  organs.       ,    „,    ,          ,.  t 

Microscopical  Mvaminaiioii.-Gland.-Twelve  sections.  In- 
llammatorv  hyperplasia  of  gland  tissue  and  connective  tissue 
around.   No  caseation.   No  tubercle  bacilli. 

Four  cover-glass  preparations  were  made  of  the  abscess 
contents.  No  tubercle  bacilli;  but  rapidly  necrosing  cells 
and  streptococci  were  found. 

.Inn  ^R  IS');. 

1  guinea- 
pig- 

1  cc.  inti'a- 
peritoneally. 

Left  anterior 
quarter. 

Died  in  7  days 

The  peritoneum  was  full  of  a  semi-puruleut  blood-stained 
iluid  With  ilaKes  oi  lyinpii  iiodiiiin  tiuuuL  lu  iv.  -i.^^^ 
omentum  was  a  good  deal  injected,  hut  there  was  no 
tubercle  There  was  nothing  to  be  seen  of  the  puncture. 
There  was  no  tubercle  or  other  evident  disease  in  any 
of  the  organs  or  lymph  glands. 

Microscopical  jExmaination.— Six  cover-glass  preparations 
were  made  of  the  peritoneal  fluid.  Numerous  streptococci, 
staphylococci,  and  cells  undergoing  necrosis.  ]No  tubercle 
bacilli . 

Jan.  18, 1893 

1  guinea- 
pig- 

1  cc.  inti'a- 
peritoneally. 

Left  posterior 
quarter. 

j  Died  in  16  days  - 

There  was  no  sign  of  the  puncture  in  the  abdominal  wall. 
There  was  no  tubercle  or  other  evident  disease  of  the 
peritoneum,  organs,  or  lymph  glands. 

Teb.  6, 1893 

3  guinea- 
pigs. 

1  c.  intra- 
peritoneal ly. 

Left  posterior 
quarter. 

A.  Killed  in  29  days 

B.  Killed  in  29  days 

A     There  was  nothing  abnormal  to  be  seen  at  the  seat  of 
i    inoculation.   There  was  no  tubercle  or  other  evident 
,       f    disease  in  any  of  the  serous  membranes,  organs,  or  lymph 
B.  )  glands. 

Feb.  6, 189G 

2  guinea- 
pigs. 

1  cc.  intra- 
peritoneally. 

Two  anterioi' 
and  right 
posterior 
quarters. 

i  A.  Killed  in  29  days 
B.  Killed  in  29  days 

i 

,  A  ")  There  was  nothing  abnormal  to  be  seen  attheseatofinocu- 
f    lation.  There  was  no  tubercle  or  other  evident  disease  m 
,  B.  J    any  of  the  serous  membranes,  organs,  or  lymph  glands. 

Feeding  Expebimexts. 


Date  of 
Experiment. 


Number 
of 

Animals. 


Quantity 
taken. 


Jan.  IS,  1893 


Jan.  18, 189,3 


1  guinea- 
pig. 


1  guinea- 
pig. 


90  cc. 


90  cc. 


Jan.l9, 189L       4  guinea-      2,100  cc. 
pigs. 


Jan.  19,18!I3 


4  guinea- 

pigs, 


Milk  from. 


Duration 
of 

Feeding. 


Died  in  or  Killed. 


Left  posterior 

quarter 
of  the  udder. 


Two  anterior 
and  right 
posterior 
quarters. 


Left  posterior 
quarter. 


1  day      -1  Killed  in  47  days  - 


2,100  ce. 


Left  posterior 
quarter. 


1  day 


15  days  - 


15  days 


Killed  in  47  days  • 


A.  died  in  2  days 


B.  died  in  16  days- 


Post-mortem  Examination. 


C.  died  in  42  days  - 


D.  died  in  61  days  - 


A.  died  in  4  days 


B.  died  in  34  days 


C.  died  in  59  days  ■ 


D.  died  in  62  days 


There  was  no  tubercle  or  other  evident  disease 
in  any  of  the  organs,  lymph  glands,  or 
intestines. 

There  was  no  tubercle  or  other  evident  disease 
in  any  of  the  organs,  lymph  glands,  or 
intestines.  • 


A.  — Lungs  showed  broncho-pneumonia.  There 
was  no  tubercle  or  other  evident  diseajse 
of  any  other  organ,  or  of  the  lymph  glands  or 
intestines. 

B.  — The  small  intestine  and  uterus  had  been 
eaten  by  the  other  guinea-pigs  in  the  cage. 
The  large  intestine  and  remaining  organs 
were  quite  normal.  Two  of  the  mesenteric 
glands  showed  three  or  four  yellow  points. 

Microscopic  Examination.— Mese?iteric  gland, 
17  sections.  Inflammatory.  Points  of  sup- 
puration. Numerous  streptococci,  chiefly 
in  the  cells.  No  tubercle  bacilli.  Not 
tubercular. 

C.  — Lungs  showed  pneumonia  at  the  right 
base.  Jaundice.  There  was  no  tubercle  or 
other  evident  disease  in  any  other  organ,  or 
in  the  lymph  glands  or  intestines. 

D.  — Lungs  showed  broncho-pneumonia.  There 
was  no  tubercle  or  other  evident  disease  of 
any  other  organ,  or  of  the  lymph  glands  or 
intestines. 


A,  — Lungs  were  slightly  aiJected  with  broncho- 
pneumonia. There  was  no  tubercle  or  any 
other  evident  disease  in  any  other  organ  or 
in  the  lymph  glands  or  intestines. 

B.  — Lungs  showed  pneumonia,  There  was  no 
tubercle  or  other  evident  disease  in  any  other 
organ  or  in  the  lymph  glands  or  intestines. 

C— Lungs  showed  slight  broncho-pneumonia. 
There  was  no  tubercle  or  other  evident 
disease  in  any  other  organ  or  in  the  lymph 
glands  or  intestines. 

D.— Lungs  showed  broncho-pneumonia.  There 
was  no  tubercle  or  other  evident  disease  in 
any  other  organ  or  in  the  lymph  glands  or 
intestines. 
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Date  of 
Experiment. 

Number 
of 

Animals. 

Quantity 
talien. 

Milk  from. 

Duration 
of 

Feeding. 

Ivilled  in  or  Died  in. 

Feb.  8, 1893 

1  rabbit 

1,024.  cc. 

Milk  from  the 
two  anterior  and 
right  posterior 
quarters. 

19  days  - 

Killed  ill  70  days  - 

The  animal  was  very  fat  and  well  nourished. 
There  was  no  tubercle  or  other  evident 
disease  in  any  of  the  organs,  lymph  glands, 
or  intestines. 

Jan.  2i,  1S;« 

1  I'iK 

39,710  cc. 

Skimmed  milk 

from  left 
posterior  quarter 

10  d:i,vs  - 

Killed  in  91  days  - 

The  animal  was  well  nourished. 
Serous  Membranes  : 
Pleurae, 

Pericardium,  >-were  all  normal. 
Peritoneum,  J 
Onyans. — Liver,  spleen,  kidnevs,  suprarenals, 
lungs,  ana  all    other   organs  were  quite 
normal. 

Lymph  Glands. — Mediastinal,  bronchial,  cervi- 
cal, mesenteric,  ciEcal,  coeliac,  and  lumbar 
glands,  and  the  glands  in  the  lesser  omentum 
were  all  quite  normal. 

Intestines. — The  intestinal  tract  was  normal 
throughout. 

♦Jan.  24, 1893 

1  I 'if? 

91-0  grams  of 
butter. 

Butter  made 
from  milk  of 
left  posterior 
quarter. 

3  days 

Killed  in  91  days  - 

Tuberculosis. 

The  animal  was  very  well  nourished 
Serous  Membranes : 

PleiircB.—On  the. right  pleura  were  scat- 
tered numerous  grapes,  more  especially  at 

tne  apex  ana  oase.   Jjeii  pieura  was  normal. 

Pericardium,  l 
Peritoneum,  jno'^™'*'- 
Or,(7a»s.— Both  lunrjs  were  affected  with  miliary  tubercle,  more  especially  the  right. 
The  right  lung  showed  one,  and  the  left  two  nodules  of  tubercle  caseating.  These 
nodnles  were  of  the  size  of  a  M.  piece.   Liver  showed  numerous  yellowish 
nodules  on  its  upper  surface.   All  other  organs  were  quite  normal. 
Tonsils  and  tongue  were  normal. 

Lymph  Glands.— The  bronchial  and  the  mediastinal  glands  .werp  enlarged  and 
caseous.   No  other  lymph  glands  were  affected  with  tnbercle  or  other  evident 
disease. 

Intestines. — The  large  and  small  intestines  were  perfectly  normal. 
Microscopical  .Examination. — Two  cover-slip  preparations  of  the  bronchial  glati<ls 
showed  T.B.  x. 

*  For  the  espWination  of  the  occurrence  of  this  case  of  tuberculosis,  see  Part  I.,  p.  12. 


INQUIRY  II. 


Pabt  IX. 

Details  of  the  Experiments  of  Feeding  Guinea-Pigs,  Pigs,  and  Calves  with  Humax  and  Bovine  Tubekculods 
Mateiiial.    Thp  results  of  the  Experiments  are  considered  in  Part  I.  of  the  Eeport,  p.  13,  ct  .serj. 

Feeding  Experiments  in  Guinea-Pigs  with  Human  Tubekcui-ous  Material,  Sputum  from  Cases  of  Pnbnonary 

Tuberculosis  in  Man. 


Date  of 
Commcuco- 

ment  of 
Experiment. 


Sept.  3, 1891  - 


Number 
of 

Animals. 


Q  uantity 
eaten. 


Material  used. 


Duration 
of 

Feeding. 


Killed  in  or  Died  in. 


Post-mortem  Examinatio  i. 


4  guinea- 
pigs. 


20  CO. 


Spntiim  from 
phthisical  pa- 
tients, contain- 
ing numerous 
tubercle  bacilli. 


1  day 


A.  killed  in  14  days 


B.  killed  in  28  days 


C.  killed  in  42  days 


A.  — All  organs  and  lymph  glands  vi'ere  normal. 
One  of  the  Peyer's  patches  in  the  small  i  ntes- 
tine  contained  a  yellow  spot.  Nothing 
abnormal  elsewhere. 

Microscopical  B.vamination : — 
Peyer's  patch  (small  gut). — 24  sections.  Nor- 
mal.  No  tubercle  bacilli. 
Peyer's  patch  (cascum). — 25  sections.  Nor- 
mal.  No  tubercle  bacilli. 

Tuberculosis. 

B.  — The  mesenteric  glands  showed  caseous 
tnbercle,  all  other  lymph  glands  lieing 
normal.  There  were  four  deposits  of  tubercle 
in  the  small  intestine, '  one  of  which  was 
uloei-ated.  Two  Peyer's  patches  in  the 
CEecum  appeared  to  be  infiltrated  with 
tubercle.  Thjre  was  nothing  abnormal 
elsewhere. 

Jflicroscopical  Examination : — 
Mesenteric   aland.— S    sections.  Caseous 
tubercle.   T.B.  x. 

Tuberculosis. 

  C. — The  liver  and  spleen  sliowed  patches  of 

caseous  tubercle.     .\11  otlier  organs  were 
normal.   The  mesenteric  glands  were  caseous,  and  a  c/c-nl  gland  showed  com- 
mencing tubercle.   Other  lymph  glands  were  normal.   Thei  e  wci>'  numerous  foci 
of  tubercular  infiltration  in  the  ileiim.    The  rest  of  the  small  intestine  and  the 
caecum  and  colon  were  normal.    There  was  nothing  abnormal  elsewhere. 
Microscopical  M.vamination  : — 
Lung. — 8  sections.  Broncho-pneumonia..   No  tubercle  bacilli. 
Spleen. — 8  sections.    Congestion.   Necrosing  areas.   Giant  cells.   No  tubercle 
bacilli. 

ift'p)'.— 8  sections.  Mostly  normal  liver  tissue.  Two  collections  of  small  round 

cells.   No  caseation.   No  tubercle  bacilli. 
C(Ecal  glands. — 13  sections.   Caseous  tubercle  in  several  foci.   No  tnbercle  bacilli. 
Mesenteric  glands. — 7  sections.     Caseous  tubercle.   T.B.  x. 
Intestine. — 23  sections.   Small  celled  sub-mucous  tubercle.   No  caseation.  Ko 

tubercle  bacilli. 

D.  died  in  53  days  Tuberculosis. 

  I  D. — The  lungs,  livi-r,  and  spleen  showed  a  few 

white  spots  on  their  surfaces.  The  bronchial 
and  ccBcal  glands  were  enlarged  and  caseous.  Other  lymph  glands  normal.  The 
small  intestine  was  noi-mal  throughout,  but  some  Peyer's  patches  in  the  cmcuvi 
were  thickened  and  contained  some  opaque  white  .spoti?.  The  colon  was  normal, 
and  there  was  nothing  abnormal  elsewhere. 
Microscopical  Examination : — 
Lung. — 7  sections.iMiliary  tubercle  sparsely  scattered.  Commencing  necrosis.  T.B., 
very  few. 

Liver. — 7  sections.  Caseous  tubercle.  TB.,  very  few. 

Spleen. — 7  sections.  Caseous  tubei-cle.  T.B.,  very  few. 

Peyer's  patch  (caecum). — 16  sections.   No  caseation.   No  tubercle  bacilli. 

Cmcal  gland.— M  sections.  Normal. 
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KOYAL  COMMISSION  ON  TUBERCULOSIS: 
Feeding  Bxpebiments  in  Gttinea-Pigs  with  Bovine  TiTBEiicuiiOTrs  Material. 


Date  of 
Commence- 
ment of 
Experiment. 


Number 
of 

Animals. 


Quantity 
eaten. 


Material  used. 


Duration 
of 

Feeding. 


Killed  in  or  Died  in. 


Post-mortem  lixamination. 


June  23, 1S91 


4  guinea- 
pigs. 


Measuring  one 
ounce,  water 
being  mixed 
in  about  equal 
parts  with 
the  minced 
material. 


'Grapesl"  from 
Cow  19. 


1  day 


A.  died  In  12  days  • 


B.  killed  in  59  days 


C.  died  in  78  days  ■ 


D.  died  in  92  days  - 


A.  — All  organs  and  lymph  glands  were  normal. 
There  was  an  ulcer  in  the  duodenum,  sci-ap- 
ings  from  which  contained  no  tubercle 
baciUi.  There  were  also  three  small  white 
nodules  in  the  mucous  membrane  of  the 
intestine. 

Tuberculosis. 

B.  — The  lungs,  liver,  and  spleen  were  all 
affected  with  caseous  tubercle.  The  mesen- 
teric, cceliac,  and  cceoal  glands  were  enlarged 
and  caseous,  and  contained  tubercle  bacilli . 
All  tlie  Peyer's  patches  in  the  small  intestine 
except  one  were  infiltrated  with  tubercle,  and 
two  of  the  patches  were  superficially  ulce- 
rated. The  Peyer's  patches  in.the  ceecum  were 
enlarged  and  tubercular,  and  there  were  a 
few  tubercles  along  the  ridges  of  the  colon. 

Microscopical  Examination : — 
Peyer's  patch. — 18    sections.  Tubercular 
infiltratiou.     Ulcer  on  surface.    A  few 
small  foci  of  caseation.  Tubercle  bacilli  in 
very  small  number. 

Tuberculosis. 

C.  — The  lungs  and  spleen  showed  several 
nodules  of  tubercle,  and  the  liver  several 
nodules  of  a  doubtful  nature.  The  mesen- 
teric, ccecal,  and  cceliac  glands  showed 
hard,  deeply  pigmented  tubercle,  the  other 
glands  being  normal.  The  small  intestine 
contained  20  nodules  of  tubercle,  hard,  deeply 
pigmented  and  6  to  10  mins.  in  diameter 
some  few  of  which  were  superficially 
ulcerated.  There  were  also  nodules  of 
tubercle  in  the  ccBcum,  and  along  the  ridges 
of  the  colon.  Other  organs  and  lymph 
glands  normal. 

Microscopical  Examination : — 
Intestine. — 28  sections.     Caseous  tubercle. 
T.B.  X. 

Tuberculosis. 

D.  — The  lungs,  liver,  and  spleen  contained 
numerous  tubercles.  The  mesenteric, 
ccecal,  cceliac,  retro-hepatic,  bronchial,  and 
posterior  mediastinal  glands  showed  caseous 
tubercle.  The  small  intestine  contained 
29  tuberculous  ulcers.  The  ceecum  con- 
tained 11  ulcers,  and  there  were  sevei-al 
small  ones  along  the  ridges  of  the  colon. 

Microscopical  Examination : — 
Lung. — 6  sections.   Caseous  tubercle.  T.B. 

XXX. 


Feeding  Experiment  in  a  Pig  with  Bovine  Tuberculous  Material,  tuberculous  lung  of  Oow  13. 


Date  of 
Commence- 
ment of 
Experiment. 


Number 
of 

Animals. 


Quantity 
eaten. 


Material  used. 


Duration 
of 

Peeding. 


Killed  in  or  Died  in. 


Post-mortem  Examination. 


Nov.  11,  1892    1  pig 


120  g. 


Tuberculous 
material  from 
the  lung  of 
Cow  13. 


1  day 


Killed  in  57  days  - 


Tuberculosis. 

All  the  serous  membranes  were  normal.  Both 
lungs  were  infiltrated  throughout  with  miliary 
tubercles  in  size  from  a  pin's  head  to  a  split 
pea,  and  beginning  to  caseate.  The  liver 
showed  numerous  small  white  nodules  of 
tubercle  on  the  surface,  and  a  smaller  num- 
ber in  its  substance.  The  spleen  contained 
numerous  caseating  tubercular  nodules.  All 
the  other  organs  were  normal. 

Three  mesenteric  glands  were  enlarged  and 
hai'dened,  or  showed  on  section  caseating 
tubercle.  Eight  others  showed  small  white 
nodules  about  the  size  of  a  pin's  head.  A 
gland  in  the  posterior  mediastinum  was 
tuberculous,  as  well  as  some  of  the  glands  in 
the  lesser  omentum.  All  the  other  lymph 
glands  were  normal. 

In  the  middle  of  the  ileum,  situated  in  a  Peyer's 
patch,  was  a  small  circular  ulcer  about  the 
size  of  a  threepenny  piece,  with  raised  and 
thickened  edges.  Just  outside  the  ulcer  was 
a  small  tubercle.  The  rest  of  the  small  gut 
and  the  ctecum,  coloyi,  and  rectum  were  quite 
normal. 

Microscopical  Examination : — 

Lang. — 9  sections.  Miliary  tubercle.  Com- 
mencing caseation.   T.B.  x. 

Mesenteric  gland. — 9  sections.  Caseating 
tubercle.  T.B.  x. 

Ulcer  of  small  gut. — 13  sections.  There  was 
some  small-celled  infitration  beneath  the 
ulcer.  No  caseation.  No  tubercle  bacilli. 
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Fbbdins  Expebiments  in  Calvis  with  Bovine  Tubeecihoub  Matebial, 


Date  of 
Commence- 
ment of 
Experiment. 


Number 
of 

Animals 


Quantity 
eaten. 


Material  Used, 


Duration 
of 

Feeding. 


Killed  in  or  Died  in 


Post-mortem  Examination, 


Aug.  5, 1891  - 


4  calves 


2  lbs. 


Tubercular  ud- 
der, lungs  and 
mesenteric 
gland  from 
Cow  20. 


A.  killed  in  28  days 


B.  killed  in  61  days 


C.  killed  in  85  days 


D.  killed 
days. 


in  259 


Tuberculosis. 

A..— Serous  membranes  normal.  The  lungs 
showed  on  their  surfaces  several  translucent 
bodies,  the  size  of  a  split  pea.  All  the  other 
organs  were  normal.  There  was  no  evident 
tubercle  in  any  of  the  lymph  glands,  but  in 
the  cortex  of  several  of  the  mesenteric  glands 
were  some  minute  yellow  points.  In  the 
small  intestine  10  Peyer's  patches  showed 
miliary  tubercles,  and  there  were  some  few 
deposits  of  tubercle  in  the  mucous  membrane 
of  the  intestine;  116  nodules  of  tubercle  in  all. 
The  ccBcum  and  large  gut  were  normal,  and 
there  was  no  ulceration  anywhere. 
Microscopical  Examination : — 
Mesenteric  glnnds — 14  sections.  Caseous 

tubercle.   T.B.  xxx. 
ii-wer.— 16  sections,  normal. 
Spleen. — 12  sections,  normal. 
Lung. — 14  sections,  fibrosis,  giant  cells.  No 
caseation.  No  tubercle  bacilli.  At  the  sur- 
face of  the  lung  was  a  caseous  nodule. 
T.B.  XX. 

Small  intestine. — 54  sections  of  the  nodules 
contained  T.B.  x.  14  sections  contained 
no  tubercle  bacilli. 

Tuberculosis. 

Serous  membranes  normal.  The  lungs 
contained  seven  nodules  of  tubercle,  the 
smallest  the  size  of  a  split  pea  and  the  largest 
the  size  of  a  bean.  The  liver  showed  a  small 
yellow  area.  All  other  organs  were  normal. 
One  mesenteric  gland  showed  definite 
caseous  tubercle,  and  the  mediastinal,  bron- 
chial, and  cervical  glands  showed  several 
yellow  pomts  of  a  doubtful  nature  in  their 
cortices.  The  larynx  and  trachea  were 
normal. 

There  were  nine  tubercles  in  the  Peyer't 
patches,  and  one  in  the  mucous  membrane  of 
the  small  intestine.  Four  of  the  patches 
were  caseous,  but  there  was  no  ulceration. 
The  caecum  and  large  intestine  was  normal 
throughcut. 
Microscopical  Examination : — 

Various  nodules  in  small  gut.— 88  sections 

normal.   No  T.B. 
Bronchial  glands.— 12   sections.  Caseous 

tubercle.   T.B.  xx. 
Mediastinal  glands. — 12  sections.  Caseous 

tubercle.   T.B.  xx. 
Lung. — 10    sections.      Caseous  tubercle. 

T.B.  X. 

Tuberculosis^ 

C— There    was   a  considerable   deposit  of 
"  grapes"  on  the  upper  surface  of  the  diaphragm 
on  the  visceral  and  parietal  pleura,  and  ex- 
tending up  into  the  outer  surface  of  the 
pericardium.   The  peritoneum  was  normal. 

The  lungs  contained  several  nodules  of 
tubercle,  for  the  most  part  caseous.  The 
rignt  lung  was  affected  more  than  the  left. 
The  larynx  and  trachea,  and  all  the  other 
organs  were  quite  normal.  The  mesenteric, 
ccecal,  bronchial,  mediastinal  and  cervical 
glands  were  enlarged  and  caseous  in  parts. 
The  last  Beyer's  patch  in  the  ileum  showed 
innumerable  foci  of  tubercle,  for  the  most 
part  superficially  ulcerated.  The  collections 
of  tubercles  became  fewer  towards  the  duo- 
denum. There  wei'e  numerous  collections  of 
tubercles  in  the  caecum,  but  none  in  the 
colon. 

Microscopical  Examination : — 
Lung.— 10    sections.      Caseous  tubercle. 
T.B.  X. 

Grapes.— li  sections.  Miliary  tubercle. 
T.B.  X. 

Intestinal  ulcer.— Vi  sections.   Filroid  and 
round-celled  tubercle.  Giant-cells.  T.B.  x. 
Tuberculosis. 

D. — There  were  a  large  number  of  "  grapes  "  on 
the  upper  surface  of  the  diaphragm,  on  both 
layers  of  the  pleiira,  and  on  the  outer  surface 
of  the  pericardium.  The  right  pleura  con- 
tained about  three-quarters  of  a  pint  of  turbid 
fluid.  The  peritoneum  w;is  normal.  The 
larynx  and  trachea  and  all  organs  were 
quite  normal.  The  mesenteric  glands  were 
all  affected  with  calcareous  tubercle,  as  were 
also  the  superficial  cervical,  bronchial,  and 
posterior  mediastinal  glands.  All  other 
lymph-glands  were  normal. 

The  small  intestine  contained  25  nodules 
of  tubercle,  being  most  numerous  in  the 
ileum.   The  caecum  was  normal,  and  there 
was  no  ulceration  of  the  intestine. 
Microscopical  Examination : — 

Gland  in  lesser  omentum,  — 10  sections^ 

Caseous  tubercle.  T.B. 
Cervical  glatid. — 9  sections.   Normal  gland 

tissue. 

Posterior  mediastinal  gland.— 15  sectioE». 

Caseous  tubercle.  Giant  cells.  No  T.B. 
Mesenteric  gland.—U  sections.  Caseous 

tubercle.  T.B.  i. 
Peyer's  patch. — 18  sections,  normal  lymphoid 

tissue.  No  T.B.  No  caseation. 
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EOYAL  COMMISSION  ON  TUBERCULOSIS  : 


Feeding  Expeeiment  in  Foxtr  Oaltes  with  Human  Tuberctjlotjs  Material,  70  cc.  of  Sputum  from  Cases  of 

Pulmonary  Tuberculosis  iu  Man.— Experiment  I. 


Dateol  Number 
Commence- 

ment  of  Animals. 
Bxperimeni. 


Quantity 
eaten. 


Material  used. 


S«pt.  1, 181)1  - 


4  calves 


70  cc. 


Sputum  from 
2  phthisical 

patients 
containins 
numerous 
tubercle 
bacilli. 


Duration 
of 

Peeding. 


Killed  in  or  Died  in 


Post-mortem  Examination. 


1  day 


A.  killed  in  33  days 


B.  killed  in  63  days 


C  killed  in  85  days 


D.  killed 
days. 


233 


Tuberculosis. 

A.  — Serojis  membranes  normal.  All  organs 
normal.  Two  of  the  ccecal  glayids  showed  a 
nodule  the  size  of  a  split  pea,  with  a  yelloAV 
caseous  «entre.  All  other  lymph  glands 
normal.  In  the  small  intestine  were  53 
tubercles  with  caseous  centres  in  the  Peyer's 
patches,  and  10  in  the  mucous  membrane. 
The  ccecum  and  large  intestine  were  normal. 

Microscopical  Examination : — 

Jjiver.— IS  sections.  Normal. 

/Sptew.— Nine  sections.  Normal. 

Mesenteric  gland. — 14  sections.  Normal. 

Feyer's  patcli. — 42  sections.  Caseous  tu- 
bercle and  giant  cells  in  23  sections.  Nine 
sections  showed  caseous  tubercle  and  no 
giant  cells.  None  of  them  showed  any 
tubercle  bacilli.  Ten  sections  were 
normal. 

Tuberculosis . 

B.  — Serous  membranes  and  all  organs  normal. 
One  ot  tlie  lymph  glands  round  rumen 
showed  a  doubtful  nodule,  but  all  the  other 
glands  were  normal.  The  small  intestine 
showed  51  nodules  of  tubercle  in  the  Peyer's 
patches.  These  wei'e  caseous  for  the  most 
part.  There  were  12  other  nodules  in  the 
mucous  membrane.  The  ccecum  and  colon 
were  quite  normal.  None  of  the  tubercles 
were  ulcerated. 

Microscopical  Examination : — 

Gland  round  rumen. — 18  sections.  Normal. 
Nodule  in  intestinal  mucous  membrane. — 25 

sections.   A  normal  solitary  gland. 
Nodule    in    Peyer's   patch. — 32  sections. 
Caseation  in  the  centre  of  a  nodule  of 
lymphoid  tissue.   No  tubercle  bacilli. 
Tuberculosis . 

C.  — The  serous  membranes  and  all  organs  were 
normal.  All  the  lympli  glands  were  normal. 
The  small  intestine  showed,  in  its  Peyer's 
patches,  17  nodules,  some  of  which  were  of 
the  size  of  a  pea,  and  distinctly  caseated  in 
the  centre.  The  ccecum  and  colon  were 
normal. 

Microscopical  Examination : — 

Nodule  in  a  Peyer's  patch. — 23  sections. 
Nodule  not  caseous,  surrounded  by  con- 
nective tissue.   No  tvibercie  bacilli. 

Nodule  in  a  Peyer's  patch. — 22  sections. 
A  small  caseous  nodule  surrounded  by 
young  connective  tissue  and  giant  ocUs 
T.B.  X  all  in  cells.   Caseous  tubercle. 

Nodule  in  the  intestinal  mucous  membrane. 
—19  sections.  A  normal  solitary  gland.  No 
tubercle  bacilli. 

p. — The  serous  membranes  were  normal. 
There  were  two  small  white  spots  on  the 
Uijer.  All  the  other  organs,  and  all  the 
lymph  glands  were  norinal.  The  tongue, 
tonsils,  and  larynx  were  normal,  and  the 
intestinal  tract  was  perfectly  normal 
throughout. 


Eeedino  BiiPERiMENT  in  Two  Calves  with  Human  Tuberculous  Material,  440  cc.  of  Sputum  from  Cases  of 

Pulmonary  Tuberculosis  m  Man.— Experiment  II. 


Date  of 
Commence- 
ment of 
Experiment. 


Number 
of 

Animals. 


Peb.  10, 1893 


2  calves 


Quantity 
eaten. 


Material  used. 


Duration 
of 

I'eeding. 


440  cc. 


Sputum  from 
2  phthisical 

patients 
containing 
numerous 
tubercle 
bacilli. 


1  day 


Killed  in  or  Died  in 


Post-mortem  Examination. 


A.  killed  in  56  days 


B.  killed    in  X38 
days. 


Tuberculosis  i 

A. — Serous  membranes  normal. 

lMngs.—'i\\e  inner  surface  of  the  left  lung, 
lower  lobe,  showed  a  transparent  hard  sub- 
pleural  nodule.  The  rest  of  the  lungs  and 
all  other  organs  were  normal.  Eight  of  the 
mesenteric  glands  showed  caseous  tubercle. 
The  rest  of  the  lymph  glands  were  normal. 
In  the  Peyer's  patches  of  the  lower  part  of 
the  jejunum  and  ilerim.  were  12  nodules  of 
tubercle  with  caseous  centres.  There  was 
also  one  nodule  of  tubercle  in  the  mucous 
membrane  of  the  ileum.  The  large  gut  was 
normal  throughout. 
Microscopical  Examination : — 
Two  cover-glass  preparations  of  the  mesenteric 

glands  showed  caseous  matter  and  T.B.  x. 
Two  cover-glass  preparations  of  a  nodule 
from  the  small  intestine  showed  degene- 
rating cells  and  T.B.  x. 

J5. — The  serous  membranes  were  normal. 
All  organs  were  normal. 
Tongue,  tonsils,  and  larynx  were  normal. 
The  lymph  glands  and  the  intestinal  tract 
were  also  quite  noi'mal. 
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INQUIRY  II. 


PLATE  I.* 

TUBEECULOSIS  OF  MtTSCLJi. 

Figure  1. 

Miliary  tubercle  in  the  rump  muBcle  of  Cow  12  :  X  100  diameters  {see  Part  II.,  p.  25). 

The  muscle-fibres  are  cut  transversely,  and  in  between  them,  at  one  spot,  is  seen  *  collection  or  small  cells 
around  two  vessels  which  are  faintly  indicated.  The  small-celled  infiltration  is  extending  between  the  mnscular 
fibres,  as  seen  in  the  lower  part  of  the  figure.    There  is  no  degeneration  of  the  cells. 


Figure  2. 

The  same  as  Figure  1,  but  X  1,000  diameters,  to  show  the  tubercle  bacillus  which  was  fouad.  The  bacillus 
not  lying  quite  flat ;  it  measured  in  its  oblique  position  2'5/i  in  length,  ov  toSoo  inuli- 


•  The  reproductions  of  the  photographs  are  by  the  Autotype  Company. 
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ROYAL  COMMISSION  ON  TUBERCULOSIS  : 


INQUIRY  II. 


PLATE  II. 

TUBEECULOSIS  OP  THE  UdDEK. 

Figure  3. 

A  photograph  of  a  section  of  the  tuberculous  udder  of  Cow  20  (Part  III.,  p.  37;  X  35  diameters. 

The  changes  shown  are  those  of  advanced  tuberculosis  of  the  udder.  The  secretory  structures  (acini)  of  the 
gland  are  not  only  widely  separated  by  the  deposit  of  tubercle,  but  are  destroyed  by  compression,  and  are  in 
some  place  full  of  cells,  the  products  of  the  multiplication  of  the  secreting  cells  (as  on  the  left  of  the  figure). 
The  tuberculous  nodules  show  advanced  caseati«n. 

Figure  4, 

A  photograph  of  the  same  specimen  as  in  Figure  3,  X  750  diameters,  to  show  the  large  number  of  tubercle 
bacilli  present  in  the  tuberculous  areas  of  the  udder. 

Figure  5. 

A  photograph  of  a  specimen  snowing  early  tuberculosis  of  the  udder  from  Cow  24  (Part  III.,  p.  37),  x  60 
diameters. 

On  the  left  side  of  the  figure  the  udder  tissue  is  practically  normal,  the  acini  of  the  gland  being  well  seen, 
showing  only  a  small  amount  of  fibro-cellular  interstitial  infiltration  ;  on  the  right  of  the  figure,  a  fibrous  septum 
of  the  udder  is  seen.  Between  the  parts  just  described  there  is  an  area  where  the  udder  structure  is  absent,  being 
replaced  by  a  small-celled  infiltration  containing  four  or  five  giant  cells.  This  is  a  tuberculous  nodule.  It 
coniained  tubercle  bacilli.   A  few  similar  nodules  were  scattered  throughoat  the  rest  of  the  udder  tissue. 
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FIG.  7 


APPENDIX 


105 


INQUIRY  II. 


PLATE  III, 

TUBEECLT!  BaCILLI  IN  MllK,  AND  TUBERCULOSIS  OP  LyMPH  G-tAN"!). 

Figure  6. 

A  photograph  of  a  mass  found  in  the  milk  of  Cow  20  with  tuberculous  disease  of  the  uduer,  X  750  diameters. 

The  mass  is  composed  of  amorphous  matter,  a  few  degenerating  cells  with  nuclei  still  intact,  and  very 
numerous  tubercle  bacilli,  most  of  which  showed  the  characteristic  beading  very  well.  Beaded  tubercle  bacilli 
are  frequently  met  with  in  tuberculous  milk  side  by  side  with  the  unbeaded  rods  seen  in  tuberculous  lesions. 

Figure  7. 

A  photograph  of  a  section  of  a  lymphatic  gland  showing  very  early  tuberculosis,  x  85  diameters. 

The  gland  was  the  right  supramammary  gland  of  Cow  24.  and  showed  no  naked-eye  tubercle.  At  one  part  of 
the  figure  to  the  left  the  gland  structure  appears  condensed,  and  at  this  spot  tubercle  bacilli  were  found. 

The  figure  is  intended  to  demonstrate  that  tuberculosis  of  a  lymph  gland  may  be  present  when  undetectable 
by  the  naked  eye. 


/     G41  }0. 
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KOYAL  COMMISSION  ON  TUBERCULOSIS  : 


PLATE  IV. 
Bactebial  Neceosis. 
Figure  8. 

Bacterial  necrosis  in  the  mucons  membrane  of  the  inteBtine  of  the  guinea  pig,  X  60  diameters  (Part  VII., 
p.  74,  Cow  15,  Guinea-pig  B.,  feeding  experiment). 

The  photograph  shows  the  lower  part  of  a  Peyer's  patch  with  tte  muscular  and  peritoneal  coats  attached.  In 
the  lower  part  ofthe  patch  is  a  rodule  separated  from  the  surrounding  normal  lymphoid  tissue  and  composed 
of  round  cells  undergomg  degeneration  fnecrosis).  In  the  nodules  are  two  or  three  dark  areas,  which,  under  a 
higher  power,  are  seen  to  be  groups  of  rods  (bacilli).  No  tubercle  bacilli  were  present.  In  the  rest  of  the 
Peyer's  patch  were  two  or  three  similar  necrotic  areas. 

Figure  9. 

Bacterial  necrosis  in  the  pharyngeal  mucous  membrane  of  the  pig.  X  35  diameters  (Part  VII.,  p.  80, 
Cow  23  ;  Pig  fed  on  trimmed  meat). 

The  piTOtograph  shows  the  nodule  to  be  composed  of  a  central  clear  area  of  necrosed  cells,  only  a  few  of  the 
nuclei  of  these  being  seen,  and  a  peripheral  zone  of  round  cells  (leucocytes).  The  nodule  was  sharply  marked  off 
from  the  healthy  surrounding  mucous  membrane. 

Figure  10. 

A  photograph  of  the  same  specimen  as  in  Figure  9,  X  760  diameters. 

The  necrosed  area  above  is  here  seen,  and  shows  a  few  cells,  a  great  deal  of  amorphous  matter,  and  very 
numerous  cocci,  mostly  arranged  in  chains.  This  area  showed  in  fact  a  pure  culture  of  streptococcus.  No 
tubercle  bacilli  we  re  present.    Tlie  necrosis  was  due  to  tbe  streptococcus. 
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INQUIRY  III. 


As  TO  HOW  FAB  OoOKING  PROCESSES  PESTROY  THE  InFECTIVITY  OF  THBEBCLE. 


.Reeokt  by  German  Sims  Woodhead,  M.D.,  Director 
of  the  Laboratories  of  the  Eoyal  Colleges  of 
Physiciaks  (London)  and  Surgeons  (England). 

i  The  work  of  this  investigation,  begun  iQ  April,  1891, 
was  nut  concluded  until  December,  1893.  During  the 
investigation  I  have  received  most  valuable  assistance 
in  the  collection  of  material  from  tuberculous  animals 
from  many  quarters,  but  I  desire  to  acknowledge  my 
special  indebtedness  to  Professor  Bang,  of  Copenhagen, 
who  not  only  sent  a  cow  with  a  tuberculous  udder  from 
Denmark,  but  has  supplied  me  with  most  valuable  infor- 
mation and  statistics;  to  Principal  Brown,  C.B.,  and  the 
late  Mr.  P.  D.  Coghill,  of  the  Royal  Veterinary  College, 
London;  to  the  late  Principal  Walley,  F.R.CV.S.,  of 
Edinburgh  ;  and  to  Dr.  R.  Sidney  Marsden,  of  Birken-  . 
head,  and  Mr.  Sidney  Villar,  F.R.CV.S.,  of  Harrow. 
To  Mr.  G.  Busck,  of  Copenhagen,  who  has  placed 
much  valuable  information  at  my  disposal  and  at  great 
personal  sacrifice  of  time  has  given  me  every  facility 
for  making  a  careful  examination  of  his  system  of 
Dairy  Inspection  and  Control  as  carried  on  in  the 
Copenhagen  Milk  Supply  Association;  to  Mr.  Lidholm, 
tor  similar  kindness  in  conducting  me  over  the  Stock- 
holm Milk  Supply  Association  and  a  large  dairy 
farm  connected  with  it,  I  am  also  laid  under  great 
obligation.  To  Mr.  Samael  Rayment,  F.R.CV.S., 
Inspector  of  the  Metropolitan  Cattle  Market, 
Islington,  I  am  indebted  for  a  large  supply  of  tuber- 
culous organs  and  of  meat  from  tuberculous  cattle, 
without  which  it  would  have  been  impossible  for 
me  to  complete  the  investigation,  and  to  Dr.  Fyfi'e,  of 
Victoria  Park  Hospital  for  Diseases  of  the  Chest,  who 
placed  at  my  disposal  a  large  quantity  of  human 
tuberculous  sputum  which  in  the  later  heating  (for 
sterilisation  purposes)  experiments  was  invaluable.  In 
the  recording  of  results,  the  preparation  of  material, 
the  staining  and  examination  of  sections,  and  cover- 
glass  preparations  of  which  over  10,000  were  made 
during  the  investigation,  and  in  the  preparation  of 
the  report,  I  ha.ve  received  most  valuable  assistance 
from  Mr.  James  Millar. 

In  the  scientific  and  practical  working  of  the 
investigation  I  have  been  greatly  aided  by  Dr.  Cart- 
wright  Wood, -without  whose  assistance  I  should  have 
been  unable  to  complete  the  necessary  experimental 
work  even  in  the  somewhat  lengthened  period  over 
which  the  investigation  has  extended.  Dr.  Wood  has, 
indeed,  by  his  assistance  and  advice,  contributed  very 
materially  to  the  value  and  thoroughness  of  the  investi- 
tigation,  and  I  take  this  opportunity  of  placing  on 
record  my  sense  of  indebtedness  to  him  for  the  willing 
fashion  in  which  he  has  placed  his  time,  energy,  and 
ability  at  my  disposal  in  helping  to  carry  out  a  long 
series  of  exacting  experiments,  and  to  make  deductions 
from  the  results  obtained. 

Object  of  the  Inquiry. 

ii  The  object  of  this  inquiry,  as  laid  down  in  the 
recommendation  by  the  Eoyal  Commission,  is  "to 
"  determine  how  far  cooking  processes  destroy  the 
"  infectivity  of  tubercle." 

"Using  for  this  purpose  demonstrably  tuberculous 
"  material,  taken  as"  milk,  tlesh  or  organs,  and  proved 
"  always  by  control  experiments  to  be  infective  to 
"  susceptible  animals." 

"  To  find  under  what  circumstances  of  cooking  each 
"  specimen  may  be  deprived  of  its  power  of  infecting 
"  susceptible  animals  fed  with  it,  and  to  define  the 
"  limits  of  the  conditions  for  effectual  disinfection  by 
"  cooking  processes." 

The  results  of  this  enquiry  are  considered  under  the 
following  headings  : — 
Part  I. — General  description  of  places  of  experiment 
and  of  the  animals  used  for  experiment;  con- 
ditions under  which  the  experiments  were 
carried  out;  the  difficulties  of  keeping  the 
premises  from  becoming  infected,  and  the  means 
adopted  to  eliminate  cases  of  accidental  infection 
that  might  have  occurred  in  one  series  of  experi- 
ments carried  on  during  a  period  when  the  stock 
was  open  to  the  suspicion  of  being  accidentally 
infected. 

Part  II. — Feeding  and  inoculation  experiments  with 
raw  or  plunged  meat  taken  from  cows  with  mild, 
moderate,  or  advanced  tuberculosis. 

la.)  From  the  neighbourhood  of  tuberculous 
ghmds. 


(&.)  From  beneath   the  costal    pleura  where 
such  pleura  was  visibly  affected  with 
tuberculosis, 
(c.)  Prom  the  muscles  of  the  abdominal  wall 
where  there   was  tuberculosis   of  the 
parietal  ])critoneum. 
(d.)  With  flesh  taken  from  beneath  the  healthy 
pleura   or  peritoneum   of  animals  in 
which  the  tuberculosis  was  confined  to 
the  visceral  organs  and  to  the  visceral 
pleura  or  peritoneum. 
Part  III. — Feeding  and  inoculation  experiments  with 
meat  from  the  same  cows  : — 
[a.)  Boiled  ; 
(b.)  Roasted, 
as  for  use  at  the  table. 
Part  IV. — Feeding    and    inoculation  experiments 
(with    controls)    with  manifestly  tuberculous 
material;  glands,  lung,  udder,  etc.: — 
(a.)  Boiled  ; 
(h.)  Roasted. 

Part  v. — Feeding  and  inoculation  experiments  (with 
controls)  with  meat  purjDosely  contaminated  with 
tuberculous  material : — 
(ci.)  Boiled  ; 
(6.)  Roasted, 
as  for  use  at  the  table. 

Part  VI.. — Temperature  experiments  carried  on  with 
fusible  metal  placed  in  meat  that  was  afterwards 
boiled  or  roasted. 

Part  VII.— Temperature  experiments  carried  on  with 
thermometers  placed  in  meat  which  was  after- 
wards subjected  to  the  process  of  boiling  or 
roasting. 

Part  VIII.— Feeding  and  injection  experiments 
(with  conti'ols)  with  milk,  taken  from  cows  with 
tuberculous  udders,  heated  at  various  temper.i- 
tures. 

Part  IX. — Feeding  and  injection  experiments  (with 
controls)  with  milk,  to  which  manifestly  tuber- 
culous material  had  been  added,  heated  at  various 
temperatures. 

Pa.rfc  X. — Details  of  post-mortem  examinations  of 
cows  from  which  tuberculous  meat  and  organs 
were  obtained  for  experiments,  with  details  of 
experiments  on  animals. 

Part  XI. — Details  of  cooking  experiments  with  meat 
rendered  infective  by  the  addition  of  obviously 
tubercular  material : — 
(a  )  Boiling ; 
(&.)  Roasting. 

Part  XII. — Details  of  experiments  made  with  milk 
from  cows  with  tuberculous  udders. 

Part  XIII. — Details  of  experiments  made  with  milk 
artificially  rendered  virirlent  by  the  addition  of 
manifestly  tubercular  material. 


Part  I, 

General  Description  of  Places  of  Experiments  and 
OP  the  Animals  used  for  Experiment  ;  Conditions 

UNDER  which  THE  EXPERIMENTS  WERE  CARRIED  OUT; 

THE  Difficulties  of  keeping  the  Premises  from 

liEC:OMING    InFECTED,    AND    THE  MeANS    ADOPTED  TO 

Eliminate  Cases  of  Accidental  Infection  that 

MIGHT  have  occurred  IN  ONE  SERIES  OF  EXPERIMENTS 
CARRIED  ON  DURING  A  PERIOD  WHEN  THE  StOCK  WAS 

ope-!'f  to  the  suspicion  op  being  accidentally 
Infected. 

1  The  experimental  part  of  the  work  wa.s  carried  out  in 
a  stable  with  outhouses  situated  near  the  London, 
Brighton  and  South  Coast  Railway  line.  Boundaries 
Road,  Balham,  S.W.  This  stable  was  fitted  with  twelve 
pig  styes,  two  cow  stalls,  and  cage  accommodation  for 
about  two  hundred  guinea-pigs.  The  floor  was  con- 
creted. The  place  was  thoroughly  well  ventilated,  and 
during  the  time  that  cows  were  Ijcing  kept  most  of 
the  smaller  animals  were  transferred  to  a  separate 
building. 

2  After  each  set  of  cows  and  pigs  had  been  slaughtered, 
the  walls  and  roof  of  this  stable  were  washed  with 
quick  lime  and  the  floors  and  wood  work  were  from 
time  to  time  thoroughly  sterilised  with  carbolic  acid. 
Special  disinfections  were  carried  out  after  the  death  of 
Cows  Nos.  9  and  8S. 
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3  In  the  yard  a  large  covered  shed  was  fitted  with 
cages  in  which,  during  the  greater  part  of  the  year, 
the  guinea  pigs  were  kept.  This  though  protected 
from  the  north  east  wind  was  open  on  three  sides  so 
that  it  was  ventilated  very  thoroughly  and  was  thus 
admirably  suited  for  keeping  animals  with  which 
feeding  experiments  were  being  carried  on.  In  the 
yard  itself  a  number  of  larger  cages  were  placed, 
protected  from  rain,  but  otherwise  in  the  open  air ;  m 
these  and  similar  cages  in  the  open  shed  the  cats 
experimented  upon  were  housed. 

4  The  cages  were  carefully  isolated  from  one  another, 
they  were  new  for  the  first  set  of  experiments  and 
afterwards  were  thoroughly  washed  and  scrubbed  with 
hot  water,  then  soaked  with  crude  carbolic  acid,  and 
finally  were  re-painted  with  a  black  tar  varnish.  This 
disinfection  was  repeated  after  the  completion  of  each 
set  of  experiments. 

5  The  feeding  troughs  in  which  the  food  was  given  to 
the  guinea  pigs  and  cats  were  made  of  zinc  so  that  they 
could  the  more  readily  be  subjected  to  scalding.  They 
were  each  day,  while  a  feeding  experiment  was_  m 
progress,  sterilised  by  being  plunged  into  boiling 
water,  in  order  that  the  meat  or  milk  placed  m  them 
might  remain  as  fresh  as  possible. 

6  The  cow  and  pig  troughs  were  made  of  earthenware 
and  cement  and  were  systematically  sterilised  by  the 
methods  above  described  for  the  sterilisation  of  the 
cages  (thorough  washing,  carbolic  acid,  and  rinsing  with 
boiling  water)  between  each  series  of  experiments. 

7  One  litter  of  pigs,  after  being  kept  for  some  time  at 
Balham,  was  sent  out  to  Harrow  in  order  to  make 
room  for  another  litter  with  which  a  fresh  series  of 
experiments  was  to  be  carried  on. 

8  As  it  was  advisable  to  do  much  of  the  work  in  a 
room  under  cover  and  separate  from  the  places  in 
which  the  animals  were  kept,  it  was  found  necessary  to 
erect  a  corrugated  iron  structure  in  which  all  the 
sterilising  experiments  might  be  carried  on  and  m 
which  too  there  was  accommodation  for  developing 
photographic  plates,  and  where  apparatus  and  material 
might  be  stored,  and  the  staining  and  examination  of 
coverglass  preparations  carried  on.  This  building, 
though  small,  served  most  admirably  the  purposes 
for  which  it  was  designed,  and  the  work  of  investiga- 
tion was  greatly  facilitated  by  having  so  convenient  a 
structure  on  the  premises.  Some  of  the  microscopic 
work  was  carried  on  at  the  laboratories  of  the  Eoyal 
College  of  Physicians  (London)  and  Surgeons  (England), 
and  I  beg  to  thank  the  Laboratories  Committee  for  per- 
mission to  avail  myself  of  the  facilities  there  afforded 
for  carrying  on  such  work.  I  also  wish  to  thank  the 
laboratory  assistant,  Mr.  Doudney,  for  much  help  in  the 
preparation  of  microphotographic  representations  of 
certain  of  the  lesions  accompanying  the  report. 

G-ENEBAL  Method  of  Inquiry. 

9  In  order  to  collect  fairly  complete  data  from  which 
to  argue  and  obtain  definite  answers  to  the  various 
questions  raised  in  the  "  enquiry  as  to  how  far  cooking 
"  processes  destroy  the  infectivity  of  tubercle,"  it 
was  necessary  to  carry  on  a  considerable  number  of 
collateral  experiments  under  carefully  defined  conditions, 
care  being  taken  to  eliminate  as  many  sources  of  error 
as  possible.  It  was  at  first  thought  that  it  would  be 
necessary  to  use  a  large  number  of  different  species  of 
animals,  but  after  a  series  of  preliminary  experiments 
had  been  carried  on,  it  was  concluded  that  guinea 
pigs,  cats,  and  pigs,  would  serve  our  purposes  best,  not 
only'because  they  could  be  most  conveniently  obtained 
but  also  because  they  would  give  the  most  reliable 
results.  Guinea  pigs  might  be  taken  as  representing 
the  herbivora,  cats  the  carnivora,  and  pigs  the  omnivora. 
All  three  species  are  known  to  be  susceptible  to  tuber- 
culosis under  certain  conditions,  though  none  of  them 
take  it  unless  they  are  brought  directly  under  the 
influence  of  tuberculous  infective  material.  They  can 
all  be  kept  in  somewhat  limited  quarters,  and,  perhaps 
most  important  of  all,  they  can  all  be  obtained  in 
families,  and  any  single  series  of  experimeMs  may  be 
carried  on  with  members  of  the  same  litter,  so  that  not 
only  the  surroundings,  but  the  general  and  hereditary 
conditions  are  in  all  cases  as  similar  as  possible. 

The  animals  used  for  experimentation  were  as  far  as 
possible  kept  in  families  (the  first  150  guinea-pigs,  and 
some  60  or  70  that  were  bred  on  the  premises  and  a 
few  of  those  that  were  bought  in,  were  ail  kept  in 


Control 
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families),  so  that  animals  as  like  as  possible  in  con-  ; 
stitution  and  hereditary  characteristic  might  be  used 
in  each  series  of  experiments.    Each  of  these  litters  of 
guinea-pigs  was  divided  into  three  sets  ;  one  set  was 
used  for  feeding  experiments,  a  second  for  inoculation.  : 
and  the  third  for  control  experiments ;  in  the  case  of  j 
pigs  and  kittens  whole   families  or   litters  for   the  j 
different  series  of  experiments  were  always  obtained. 

10  As  the  object  of  the  enquiry  was  to  determine  how  Object  of  i 
far  the  action  of  heat  interferes  with  the  infectivity  of  i"l"'ry. 
tuberculous  material  that  may  at  any  time  be  used  for 

food,  it  was  necessary  to  have  in  every  case  a  series 

of  control  experiments.  > 

11  As  nearly  all  the  animals  used  in  the  experiments 
were  taken  from  the  stock  kept  at  the  laboratories  of 
the  Royal  Colleges  of  Physicians  (Lond.)  and  Surgeons 
(Eng.),  all  guinea-pigs  used  in  these  laljoratories  for 
other  work  served  as  additional  controls.  During  the 
whole  period  that  our  investigations  on  tuberculosis 
were  proceeding  not  a  single  animal  used  for  other 
purposes  showed  any  signs  of  accidentally  acquired 
tuberculosis. 

12  In  one  series  of  experiments  eliminated  because  of  the  Vitiated  t 
suspicious  nature  of  the  tubercle  present,  animals  had  periments; 
been  bought  in  a  hurry  direct  from  a  dealer  in  Seven 

Dials,  and  amongst  these  animals  were  found  several 
which  were  undoubtedly  tubercular,  in  one  case  at  least 
the  lesion  being  the  result  of  infection  by  inoculation, 
as  there  was  a  typical  tubercular  wound  in  the  groin 
accompanied  by  all  the  general  lesions  usually  associ- 
ated with  this  inoculation,  and  it  was  evident  that 
owing  to  gross  carelessness  on  the  part  of  some 
experimenter  these  animals  had  been  resold  to  the 
dealer. 

13  The  general  death  rate  amongst  the  animals  set  apart  Mortality: 
for  use  in  these  experiments  has  been  very  low.  On 

three  occasions,  however,  there  was  a  sudden  rise  in  the 
mortality :  (1)  30  animals  died  within  a  short  time  of 
their  being  put  into  the  building,  death  being  probably  ^ 
due  to  change  of  diet.  This  has  frequently  been  noticed 
at  other  laboratories,  especially  when  the  animals  come 
in  hungry ;  (2)  23  animals  died  from  pneumonia ;  and 
(3)  24  animals  died  during  the  intensely  cold  weather 
of  Christmas,  1891.  (During  this  period  a  number  of 
the  animals  experimented  upon  also  succumbed).  The 
total  number  of  animals  that  died  from  stock  during 
the  course  of  the  investigation  was  186. 

14  A  record  was  kept  of  the  appearances  (naked  eye  and 
microscopic)  presented  in  every  one  of  the  186  guinea- 
pigs  above-mentioned,  consequently  these  serve  as  excel- 
lent control  experiments,  and  show  that  as  amongst 
the  large  number  of  animals  that  died  unexperimented 
upon  (with  the  exception  of  the  case  mentioned)  there 
was  no  spontaneous  tuberculosis,  the  large  proportion 
of  tuberculosis  in  the  animals  experimented  on  must  be 
accepted  as  due  to  the  conditions  of  experiment.  Most  of 
the  animals  were  kept  under  observation  for  some  time 
before  they  were  used  for  experimental  purposes,  so 
that  had  they  been  previously  infected  they  would 
either  have  died  before  being  experimented  upon,  or  if 
experimented  with  would  have  indicated  by  the  ap- 
pearances after  death  that  the  disease  must  have  been 
previously  acquired,  as  tubercle  in  a  guinea-pig 
naturally  runs  a  comparatively  rapid  course. 

The  animals  were  well  fed,  and  their  pens  and  cages 
were  cleaned,  and  fresh  bedding  put  in  every  other  day. 

15  All  experimental  animals  in  which  no  tuberculosis  Careand 
was  found  improved  in  weight  and   condition.  The 
e3"ect  of  the  presence  of  tubercle  was  specially  marked 
by  the  absence  of  omental  fat. 

A  few  comparative  experiments  were  made  with  pure 
cultures  of  the  tubercule  bacillus  and  with  material 
from  tuberculous  glands,  and  as  the  results  were  the 
same  in  both  cases,  the  cultures  were  discarded  and 
tuberculous  material  from  pigs,  cattle  and  human 
phthisical  beings  was  afterwards  used,  the  latter,  as  is 
known,  not  being  so  easily  disinfected  as  the  former. 


Part  II. 

Report  on  Feedikg  and  Inoculation  Experiments 
WITH  Raw  or  Plunged  Meat  taken  prom  Cows 
WITH  Mild,  Moderate,  or  Advanced  Tuberculosis. 

Object  of  the  Investigation. 

16  To  ascertain  whether  the  raw  meat  of  tuberculous 
cows  was  capable  of  producing  tuberculosis  in  animals 
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fed  or  inoculated  with  it,  in  order  to  control  what  might 
be  obtained  in  connexion  with  the  feeding  and  inocu- 
lation experiments  made  with  boiled  or  roasted  meat 
taken  from  the  same  or  similar  tuberculous  cows. 


General  Method  of  Procedure. 

17  The  moat  used  was  taken  : — 

(a.)  From  the  neighbourhood  of  tuberculous 
glands ; 

(&.)  From  beneath  the  costal  pleura,  where  such 
pleura  was  visibly  affected  with  tuber- 
culosis ; 

(c.)  From  the  muscles  of  the  abdominal  wall  where 
there  was  tuberculosis  of  the  parietal 
peritoneum ; 

{d.)  From  beneath  the  healthy  pleura  or  peritoneum 
of  animals  in  which  the  tuberculosis  was 
confined  to  the  visceral  organs,  and  to  the 
glands  connected  with  them. 

18  In  the  course  of  these  experiments  the  meat  from 
26  carcases  of  tuberculous  cows  was  obtained,  but  in 
several  cases  it  was  forwarded  in  such  a  condition  and 
so  packed  in  contact  with  tuberculous  organs  and 
parts  that  it  was  decided  not  to  use  it  for  raw  meat 
experiments,  the  material  in  these  cases  being  set  aside 
for  feeding  and  inoculation  experiments  devised  for 
the  purpose  of  determining  the  effects  of  heat  in 
bringing  about  the  death  or  attenuation  of  the  tubercle 
bacillus.* 

19  "With  the  flesh  and  organs  of  one  animal.  Cow  No.  21, 
a  large  series  of  experiments  was  carried  out,  but 
in  the  course  of  certain  of  these  it  was  found  that 
one  batch  of  guinea  pigs,  to  which  reference  has 
already  been  made,  from  which  the  experimental 
animals  had  been  taken  was  not  to  be  relied  upon,  as 
certain  of  them  were  found  to  be  in  an  advanced  stage 
of  tuberculosis  a  week  after  delivery  at  the  labora- 
tories. The  whole  of  this  series  of  experiments  is 
therefore  excluded  from  the  tables  of  results. 

20  The  results  obtained  were  exceptional  in  so  far  as  one 
of  the  three  guinea  pigs  used  for  meat-feeding  experi- 
ments became  tubercular.  It  must  be  noted,  however, 
that  Dr.  Martin,  using  the  same  meat  (Cow  No.  21), 
obtained  a  similar  positive  result. 

21  Nineteen  carcases  were  obtained  in  such  good 
condition  and  had  been  removed  and  transported 
with  such  precautions  that  they  could  be  used  for 
experimental  purposes.  In  several  instances  both 
Dr.  Martin  and  I  were  present  at  the  post-mortem 
examinationf  ;  in  the  others  I  made  the  post-mortem 
examination  myself,  and  in  two  instances  neither  my 
assistants  nor  I  could  be  present,  and  the  note  des- 
cribing these  cases  was  sent  by  Mr.  Kayment,  the 
Veterinary  Inspector  of  the  Metropolitan  Cattle  Market ; 
in  the  case  of  sixteen  of  the  cows  a  complete  post- 
mortem examination  was  made.  A  record  of  these 
post-mortem  examinations  and  a  description  of  the 
lesions  in  the  tubercular  oi'gaus  (of  which  a  careful  note 
was  made  and  recorded  in  order  that  the  residts  of 
the  experiments  might  afterwards  be  considered  in  the 
light  of  the  information  afforded  by  the  condition  of 
the  animals  from  which  the  material  used  for  experi- 
ment was  taken)  will  be  found  in  the  detailed  report, 
see  Part  X.,  pp.  181-207. 


Method  of  taliing  and  preparing  Meat  used  for  experiment. 

22  After  careful  examination  of  the  carcase,  the  butcher 
was  requested  to  dress  it  in  the  ordinary  way,  the 
pleura  being  removed  and  the  organs  taken  out  as 
carefully  as  possible  ;  the  cervical,  lumbar  and  popliteal 
,  glands  were  examined  and  then  portions  of  meat  were 
cut  out  at  our  direction.  The  joints  used  were  sirloin, 
outlift,  buttock  or  rump,  inlift  or  inside  of  the  thigh, 
intercostal  muscles — in  some  cases  with  the  muscular 
part  of  the  diaphragm  attached —  these  being  removed 

•  In  these  sets  the  control  experiments  with  raw  meat  carried  out 
by  Dr.  Martin  who  iiad  lieen  present  at  the  cutting  u))  of  the  carcase 
are  sometimes  made  use  of  also,  but  this  is  always  stated  when  such  was 
the  case. 

t  Every  cow  mentioned  in  this  report  is  numbered.  As  Dr.  Martin 
and  I  both  used  some  of  the  cows  (13),  whilst  in  addition  Dr.  Martin 
used  some  (14)  which  I  did  not,  and  I  some  (6)  which  he  did  not,  we 
have  agreed  to  numbei-  these  cows  consecutively,  so  that  any 
number,  whether  it  occurs  in  the  Report  on  Inquiry  tl.  or  in  that  oil 
Inquiry  III.,  always  refers  to  the  same  cow. 


with  several  ribs,  the  muscles  of  the  abdominal  wall 
and  the  shoulder.  In  two  cases  (Cows  Nos.  1  and  22), 
the  tubercular  pleura  was  not  stripped  from  the 
inside  of  the  chest,  but  was  left  attached  to  the  ribs 
and  intercostal  muscle  and  was  cut  in  one  piece 
from  the  chest  wall.  As  most  of  these  joints  were 
obtained  for  cooking  purposes  they  were  cut  in  as 
solid  blocks  as  possible  in  order  that  the  centre  of 
the  joint  might  be  some  distance  from  the  surface. 

23  The  meat  was  taken  in  the  usual  way,  but  in  all  Mode  of 
cases  where  it  was  u.sed  for  experiment  the  greatest  t''™sit. 
care  was  exercised  to  keep  it  and  the  tuberculous  organs 
and  parts  quite    apart  (in  separat     \cssels)  during 
transit  to  Balham. 

The  tin  cans  in  which  the  meat  was  conveyed  to 
Balham  from  the  Metropolitan  Cattle  Market,  Harrow, 
and  the  Royal  Veterinary  College  were  in  each  case 
carefully  sterilised  by  means  of  thorough  boiling 
in  the  steam  steriliser  for  at  least  half-an-hour.  In 
several  instances  the  meat  was  sent  in  hampers,  often 
in  contact  with  obviously  tuberculous  material ;  such 
meat  could  only  be  used  in  "plunging"  experiments, 
where  the  effects  of  surface  contamination  could,  with 
certainty,  be  excluded. 


Method  of 
])reparing 
nieat. 


Difficulties 
as  regards 
feeding  ex- 
periments. 


24  The  meat  that  was  used  raw  was  minced  at  once  and 
portioned  out  into  small  packets,  each  of  which  was 
carefully  wrapped  in  paper  and  kept  on  ice  in  an 
ice  safe  as  long  as  the  meat  remained  free  from  taint. 
It  was  found  that  the  animals,  e,specially  the  guinea  pigs, 
sometimes  refused  to  take  the  meat  after  it  had  been 
kept  three  or  four  days,  and  therefore  did  not  receive 
the  quantity  originally  set  aside  for  them.  The 
cooked  meat  was  treated  in  a  similar  manner.  Every 
precaution  was  taken  to  keep  the  ice  safe  free  from 
contamination. 

25  The  meat  that  was  used  for  these  experiments  may  ciassiflca- 
be  classified  under  two  headings,  viz. :  tionofmeat. 

(])  Raw  meat  which,  although  it  might  have  been  Raw  meat, 
accidentally  contaminated  during  the  processes 
of  killing,  dressing  and  cutting  up  was  given 
(after  mincing)  to  the  animals  just  as  it  came 
from  the  butcher  without  treatment  of  any 
kind. 


boiling 


Plunged 
meat. 


(2)  Plunged  meat;  that  is,  meat  kept  in 

water  for  five  or  ten  minutes  in  order  that  the 
possibility  of  infection  from  any  such  acci- 
dental contamination  as  above  described  might 
be  eliminated.  Hero  the  thin  outer  discoloured 
layer  was  cut  off  with  sterilised  knives  and 
only  the  raw  central  portion  was  used  for 
feeding  and  inoculation  purposes.  In  this 
manner  all  risk  of  external  contamination  was 
entirely  done  away  with,  whilst  the  central 
part  retained  for  the  experiments  remained 
unchanged. 

26  The  minced  meat  was,  in  the  earlier  experiments,  Methods 
mixed  with  meal,  bran,  or  chopped  green  food,  but  in  feeding, 
the  later  experiments,  in  order  that  there  might  be  as 
little  dilution  of  the  material  as  possible,  it  was  given 
without  any   such    admixture.     The  quantity  given  Quantity 
varied  very  considerably ;   in  some  cases   the  meat  ti»ken. 
would  not   keep  nearly  so  well  as  in  others.  The 
average  amount  received  by  each  guinea  pig  was  about 
1.50  grammes  (equal  to  about  one-third  the  weight  of 
the  animal),  but  a  few  received  less  than  100  grammes. 
Oats  received  about  the  same  proportional  weight  to 
their  body  weight,  but  in  the  case  of  pigs  the  proportion 
varied  very  considerably  and  had  to  be  determined  by 
the  amount  of  meat  available. 


27  In  the  feeding  experiments  carried  on  with  guinea- 
pigs  sometimes  three  and  sometimes  six  animals  were 
used  in  each  series,  each  set  of  three  living  in  the  same 
cage  and  feeding  from  a  common  trough.  Between 
each  feeding  the  troughs  were  carefully  cleaned  out 
and  sterilised  by  means  of  boiling  water.  In  addition 
to  the  feeding  experiments  subcutaneous  inoculations 
were  made.  In  the  subcutaneous  inoculation  experi- 
ments, a  small  fragment  of  meat  about  the  size  of  a 
small  bean  was  inserted  under  the  skin  of  the  abdomen 
in  the  region  of  the  groin ;  this  fragment  was  cut  from 
the  surface  of  the  raw  meat  or  taken  from  the  centre 
portion  of  the  plunged  meat,  according  to  the  nature  of 
the  experiment.  In  order  that  a  comparison  may  be 
instituted  between  these  experiments  and  those  carried 
on  in  connexion  with  Inquiry  No.  II.,  the  following 

G  .3 


Cleaning  of 
troughs. 


Subcu- 
taneous 
inoculation 
of  meat. 


Experi- 
ments with 
raw  and 
with 
plunged 
meat. 
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ROrAL  COMMISSION  ON  TUBERCULOSIS: 


Classifica- 
tion of  cases 
of  tubercu- 
losis in  cows. 


tables  concerning  raw  meat  (corresponding  to  the 
untrimmed  meat  of  that  Eeport)  and  plunged  meat 
(corresponding  to  Dr.  Martin's  trimmed  meat)  are 
given.  The  tables  (I.,  II.,  III.,  and  IV.)  are  as  far  as 
possible  arranged  in  the  same  manner  in  order  that 
the  two  sets  of  cases  may  control  one  another  and  also 
in  order  that,  as  occasion  requires,  Dr.  Martin's  results 
may  be  utilised  as  additional  controls  to  the  cooking 
experiments  recorded  in  other  parts  of  this  Report. 
Thus,  the  cases  are  divided  into  those  affected  with — (1) 
mild  tuberculosis,  (2)  with  moderate  tulerculosis,  (3)  with 
advanced  and  generalised  tuberculosis,  this  classification 
being  adopted  after  consultation  with  Dr.  Martin. 
The  details  of  each  case  are  recorded  in  the  post-mortem 
examinations  of  the  various  animals  (see  Part  X., 
pp.  181-207),  the  state  of  nutrition  of  the  animal,  the 
condition  of  the  flesh,  the  organs  or  parts  affected  with 
tuberculosis,  and  especially  the  condition  of  the  pleura 
and  parietal  peritoneum,  being  noted.  A  special  note 
was  also  made  as  to  the  condition  of  the  kidneys, 
which,  when  affected,  should  rank  equally  with  tuber- 
cular lumbar  and  popliteal  glands,  and  with  a  tubercular 
condition  of  the  costal  pleura  and  parietal  pe.ritoneum, 
as  evidence  of  commencing  generalisation  of  the 
tuberculous  process,  especially  when  it  is  associated 
as  is  very  frequently  the  case,  with  well  marked 
emaciation. 


Uxplanation  of  Tables. 

28  In  these  tables  (Nos.  I.,  II.,  III.,  and  IV.),  the 
number  of  the  cow  from  which  the  meat  was  obtained 
for  experimental  purposes  is  given  in  the  first  column  ; 
any  single  number  refers  to  the  same  cow,  whether 
used  in  identifying  a  cow  mentioned  in  this  Eeport 
or  in  E,et)ort  No.  II. :  of  course  some  appear  m  this 
Eeport  only,  but  the  numbers  have  been  so  arranged 
that  no  confusion  can  arise.  Beneath  each  number 
the  extent  and  nature  of  the  tuberculous  affection  of 
the  cow  is  given  in  black  letter.  In  the  centre  column 
the  part  of  the  carcase  used  for  experiment  is 
recorded;  whilst  in  the  last  column  the  condition  (raw 
or  plunged  in  boiling  water)  is  indicated.  These  Lhreo 
columns  refer  to  the  whole  table.  To  the  left  of  the 
central  column  the  inoculation  experiments  are  given  ; 
on  the  right,  the  feeding  experiments.  In  each  of  these 
sub-tables  the  number  of  animals  used  in  each  experi- 
menl;  is  given  in  the  first  column  ;  the  material  used  in 
the  inoculation  experiments  and  the  amount  given 
in  the  feeding  experiments  is  placed  in  the  second 
column ;  in  the  third  column  the  number  of  animals 
that  survived  long  enough  to  allow  of  any  use  being 
made  of  the  experiment  is  given ;  and  in  the  last 
column  the  result  in  each  case  is  recorded.  A.t  the 
bottom  of  each  table  the  general  results  are  summed 
up  under  the  same  headings, 


TABLE  I. 

Feeding  and  Inoculation  Experiments  with  Haw  and  Plunged  Meat  from  Cows  affected  with 

Mild  Tuherculosis. 


No.  of  Cow. 

SuBctriANEOus  Inoculation 
Experiments. 

Eebding  Experiments. 

Raw  or 

Parts  afflected 
witli 

No.  of 
Animals 
in  each 
Experi- 
ment. 

Ma- 
terial 
used. 

Result  with  Animals 
that  lived  over 
21  Days  from  first 
Inoculation. 

Portion  of 

i 

Carcass  used. 

No.  of 
Animals 
in  each 
Experi- 

Amount 
of  Meat  in 
Grammes 
and  Lbs. 

Result  with 
Animals  that  lived 
over  28  Days  from 
first  Feeding. 

Plunged 

in  Boiling 
AVater. 

Tuberculosis. 

No.  of 
Animals. 

Result. 

ment. 

No.  of 
Animals. 

Result. 

28. 
Glands  in 
tborax,  liver 
lumbar  g-land. 

Kump. 

3  guinea- 
pigs. 

300  grammes. 
(104  ozs.) 

3 

Nil. 

Plunged. 

6. 

Pleura,  glands 

in  thorax, 
lumbar  g'lands. 

2  guinea- 
pigs. 

2  guinea- 
pigs. 

Meat. 
Meat. 

2 

Nil. 

Died  too 
early. 

Rump. 
Kump. 

4  guinea- 
pigs. 

4  guinea- 
pigs. 

600  grammes. 
(1  lb.  5  ozs.) 

600  grammes. 
(1  lb.  5  ozs.) 

4 
4 

Nil. 
Nil. 

Plunged 
Raw. 

Intercostal* 
muscles. 

1  cat. 
1  kitten. 

1,000  grammes 
(2  lbs,  3  ozs.) 

1,000  grammes 
(2  lbs.  3  ozs.) 

1 
1 

Nil. 
Nil. 

Raw. 
Raw. 

16. 

Iiiver,  g'lands  in 
tborax,  lungs. 

1  guinea- 
pig- 

Meat. 

1 

Nil. 

Rump. 

fi  guinea- 
pigs. 

800  grammes. 
(1  lb.  12  ozs.) 

5 

Nil. 

Plunged. 

1. 

Pleura. 

Rump. 

6  guinea- 
pigs. 

600  grammes. 
(1  lb.  5  ozs.) 

6 

Nil. 

Plunged. 

30. 
Xungs,  and 
glands  in 
tborax. 

2  guinea- 
pigs. 

Meat. 

2 

Nil. 

Rump. 

6  guinea- 
pigs. 

440  grammes. 
(15-i-  ozs.) 

G 

Nil. 

Plunged. 

General  results, 

5  ani- 
mals 

inocu- 
lated 
witb 
plunged 

meat. 

TTil. 

SOanimi 

tlsfed. 

5  cows. 

24  witb 
plunged 
meat, 
6  witb 
raw 
meat. 

ITil. 

irii. 

•  The  Pleura  stripped  from  the  surface  of  the  chest  was  distinctly  tubercular,  and  .gave  tuberculosis  to  2  guinea-pigs  inoculated  subcutaneously 
with  it,  though  4  gumea-pigs  fed  with  the  same  material  were  unaHected. 


APPENDIX. 
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TABLE  II. 


Feeding  and  luocnlatiou  Experiments  with  Kaw  and  Plunged  Meat  from  Cows  affected  with. 

Moderate  Tuberculosis. 


No.  of  Cow. 

STTBCUTAlfEOTrS  iNOCTJLATIOrf 

Experiments. 

Feeding  Experiments. 

Parts  affected 
with 

No.  of 
Animals 
in  each 
Bxperi- 

Ma- 
terial 
used. 

Result  with  Animals 
that  lived  over 
21  Days  from  first 
Inoculation. 

Portion  of 
Carcass  used. 

No.  of 
Animals 
in  each 
Experi- 

Amount 
of  Meat  in 
Grammes 

and  Lbs. 

Result  with 
Animals  that  lived 
over  28  Days  from 
first  Feeding. 

Raw  or 
Plunged 

in  Soiling 
Water. 

Tuberculosis. 

No.  of 
Animals. 

Result. 

No.  of 
Animals. 

Result. 

lO. 

Xiun^s,  g^lands 
lumbar  g-lands. 

2  guinea- 
pigs. 

Meat. 

1 

Nil. 

Rump. 

Intercostal 
muscle  and 

wall. 

3  guinea- 
pigs. 

3  guinea- 
pigs. 

350  grammes. 
(12^  ozs.) 

700  grammes. 
(1  lb.  8i  ozs.) 

3 

Nil. 

ATit 
1\  11. 

Plunged. 
Plunged. 

15. 

Pleura)  luu^rSy 
g^lands  in 
thorax. 

2  guinea- 
pigs. 

2  guinea- 
pigs. 

Meat. 
Meat. 

Died  too 
early. 

Died  too 
early. 

Bump. 

Rump  and 
wall. 

6  guinea- 
pigs. 

6  guinea- 
pigs. 

600  grammes. 
(1  lb.  5  ozs.) 

600  grammes. 
(1  lb.  5  ozs.) 

5 
6 

Nil. 
Nil. 

Plunged. 
Raw. 

2  guinea- 
pigs. 

Meat. 

2 

Nil. 

muscles. 

6  guinea- 
pigs. 

600  grammes. 
(1  lb.  5  ozs.) 

6 

Nil. 

Raw. 

11. 

Iiungrs,  inlands 
in  tborax. 

Shoulder. 

B  guinea- 
pigs. 

500  grammes. 
(1  lb.  li  ozs.) 

6 

Nil. 

Plunged. 

12. 

Iiune's,  g'lands 
in  thorax. 

Muscle  from 
foreleg. 

3  guinea- 
pigs. 

150  eiT.mmes. 
(5i  ozs.) 

2 

Nil. 

Plunged. 

3  guinea- 
pigs. 

Meat. 

3 

Nil. 

nXuscle  from 
foreleg. 

3  guinea- 
pigs. 

150  grammes. 
(5i  ozs.) 

3 

Nil. 

Raw. 

General  Results, 
4  cows. 

6  animals 

34  animE 

lis  fed. 

19  with 
plunged 

meat, 
15  with 
raw 

meat. 

Wll? 
Nil. 

'^l  With 
plungred 
meat, 
5  with 
raw 
meat. 

srii. 

N-il. 

TABLE  III. 


Feeding  and  Inoculation  Experiments  with  Raw  and  Plunged  Meat  from  Cows  affected 
iv.ith  Advanced  or  Generalised  Tuberculosis. 


No.  of  Cow. 

Subcutaneous  Inoculation 
Experiments. 

Feeding  Experiments. 

Parts  affected 
with 

No.  of 
Animals 
in  each 
Experi- 

Ma- 
terial 
used. 

Result  with  Animals 
that  lived  over 
21  Days  from  tirst 
Inoculation. 

Portion  of 
Carcass  used. 

No.  of 
Animals 
in  each 
Experi- 

Amount 
of  Meat  in 
Grammes 
and  Lbs. 

Result  with  Animals 
that  lived  over 
28  Days  from  first 
Feeding. 

Raw  or 
Plunged 

in  Boiling 
Water. 

Tuberculosis. 

ment. 

No.  of 
Animals. 

Result. 

ment. 

No.  of 
Animals. 

Result. 

19. 

Pleura,  lungs, 
udder,  glands 
in  thorax. 

•■ 

Rump. 

3  guinea- 
pigs. 

750  grammes. 
(1  Ib.lOozs.) 

3 

Nil. 

Plunged. 

20. 

Pleura,  peri- 
toneum, lungs, 
intestines, 
thoracic  and 
lumbar  glands, 
udder. 

Rump, 
intercostal 

and 
abdominal 
muscles. 

4  guinea- 
pigs. 

300  grammes. 
(lOi  ozs.) 

3 

Nil. 

Raw. 

22. 

Pleura,  peri- 
toneum, lungs, 
intestines, 
thoracic  glands, 
kidneys,  uterus, 
lumbar  glands. 

Rump. 
Rump. 

6  guinea- 
pigs. 

6  guinea- 
pigs. 

500  grammes. 

(1  lb.  U  oz.) 
500  grammes. 

(1  lb.  i  oz.) 

5 
6 

Nil. 
Nil. 

Plunged . 
Raw. 

29. 

Iiungs,  pleura, 
thoracic  glands, 
peritoneum. 

(Other  organs  not 
known.) 

Rump. 
Rump. 

6  ffuinea- 

pigs. 
1  kitten. 

450  grammes. 

(16  ozs.) 
370  grammes. 

(11  ozs.) 

6 

Nil. 

Died  too 
early. 

Plunged. 
Plunged. 

31. 

Xiungs,  pleura, 
thoracic  glands, 
and  abdominal 
organs. 

2  guinea- 
pigs. 

Meat. 

Nil. 

Thigh. 

6  guinea- 
pigs. 

S440  grammes 
(154  ozs.) 

S 

Nil. 

Plunged* 

G  g  4 


112 


BOYAL  COMMISSION  ON  TUBERCULOSIS: 
TABLE  III. — continued. 


No.  of  Cow. 

Parts  ailected 

with 
Tuberculosis. 


SUBCtTTANEOtrS  INOCULATION 
EXPBEIMBNTS. 


No.  of 
Animals 
in  each 
lExperi- 

ment. 


Ma- 
terial 
used. 


Result  with  Animals 
that  lived  over 
ai  Days  from  first 
Inoculation. 


No.  of 
Animals. 


Result. 


23. 

Pleura,  peri- 
toneum, lung^s, 

intestines, 
thoracic  glands, 

kidneys, 
axillary  glands. 


32. 

Glands  in 
thorax,  pleura, 
peritoneum, 
abdominal 
glands,  kidneys, 
and  suprarenal 
body,  uterus, 
udder. 


33. 

Pleura,  g-lands 
in  thorax, 
lun§r,  abdominal 
g:Iands,  liver, 
kidneys,  small 

intestine, 
uterus,  udder. 


Creneral  results, 
8  cows. 


3  guinea- 
pigs. 


3  guinea- 
pigs. 


3  guinea- 
pigs. 


2  guinea- 
pigs. 

2  guinea- 
pigs. 


Meat. 
Meat. 


Meat. 


Meat. 
Meat. 


Nil. 
Nil. 


Tuber- 
cular 


Nil. 


Tuber- 
cular 


8  animals 
inoculated. 


5 

with 
plung'ed 
meat, 
3  with 
raw 
meat. 


Nil. 


2  tuber- 
cular. 


Portion  of 
Carcass  used. 


Rump. 
Rump. 


Abdominal 
wall. 


Rump. 


Pbeding-  Experiments. 


No.  of 
Animals 
in  each 
Experi- 
ment. 


Amoimt 
of  Meat  in 
Grammes 
and  Lbs. 


Result  with  Animals 
that  lived  over 
28  Days  from  first 
Feeding. 


No.  of 
Animals. 


Result. 


3  guinea- 
pigs. 

3  guinea- 
pigs. 


6  guinea- 
pigs. 


3  guinea- 
pigs. 

1  pig 

3  guinea- 
pigs. 


300  grammes 
(10^  ozs.) 

300  grammes 
(lOiozs.) 


600  grammes 
(1  lb.  5  ozs.) 


400  grammes 
(14  ozs.) 

3,500  grammes 
(7  lbs.  12  ozs.) 
350  grammes 
(12i  ozs.) 


Nil. 
Nil. 


Nil. 


1  tuber- 
cular. 

J  nil. 

Tuber, 
cular. 
Tuber- 
cular 


44  animals  fed. 


24 

with 
plung'ed 
meat, 

20  with 
raw 
meat. 


X  Tuber- 
cular. 


2  tuber- 
cular. 


Raw  Or 
Plung'ed 

in  Boiling 
Water. 


Plunged. 
Raw. 

Raw. 


Plunged. 

Raw. 
Raw. 


TABLE  IV. 

Summary  of  B-esnlts  contained  in  the  Three  foregoing  Tables. 


Appearance : 
meat  of 
cows  that 
died  fi-om 
ubercu- 
losis. 


Of  those 
that  were 
slaughtered. 


Number  of  Cow. 

Number  of  Animals 

Inoculated 
Subcutaneously  with 

Number  of  Animals  that 
developed  Tuberculosis 
with 

Number  of  Animals 
Fed  with 

Number  of  Animals  that 
developed  Tuberculosis 
with 

Degree  of 
Tuberculosis. 

Plunged 
Meat. 

■Raw  Meat. 

Plunged 
Meat. 

Raw  Meat. 

Plunged 
Meat. 

Raw  Meat. 

Plunged 
Meat. 

Raw  Meat. 

Mild  Tuberculosis. 
5  cows 

5 

Nil. 

24 

6 

Nil. 

Nil. 

Moderate  Tuberculosis. 

4  COWS 

1 

Nil. 

Nil. 

19 

15 

Nil. 

Nil. 

Generalised  Tuber- 
culosis. 

8  cows 

5 

.3 

Nil. 

2 

tubercular. 

24 

20 

1 

tubercular. 

2 

tubercular. 

Total  18  cows  - 

11 

8 

Nil. 

2 

tubercular. 

67 



41 

1 

tubercular. 

2 

tubercular. 

~19 

animals  inoculated. 

2 

developed  tuberculosis. 

108 
animals  fed. 

3 

developed  tuberculosis. 

Tubercular  Gowb. 

29  Some  of  the  meat  that  we  used  for  experiments,  i.e., 
that  taken  from  animals  that  died,  or  were  actually 
dying  (when  they  were  slaughtered  to  relieve  them 
from'  a  lingering  death)  from  tuberculosis  would  un- 
doubtedly have  been  condemned  as  unfit  for  human 
food  on  account  merely  of  its  physical  condition.  An 
inspector  would  have  described  much  of  it  as  sodden, 
pale,  and  watery,  especially  where  the  tuberculosis 
had  become  generalised  and  where  the  emaciation  of 
the  animal  was  very  marked  during  life.  On  the  other 
hand,  much  of  the  flesh  even  of  that  taken  from  the 
neighboiu'hood  of  tuberculous  glands  was  still  in  fairly 


good  condition  as  far  as  naked-eye  appearances  were 
concerned.  In  those  cases,  however,  from  which 
positive  results  were  obtained,  there  was  emaciation 
of  the  animal,  accompanied  by  pallor  of  the  muscles 
and  some  oedema  of  the  connective  tissues,  not  only 
between  but  around  the  muscles,  in  fact  in  almost  every 
part  of  the  body,  but  the  meat  would  not,  in  all  cases, 
have  been  condemned  on  this  ground.  In  many  of  the 
cases,  where  the  emaciation  was  extreme,  but  where  the 
oedematous  condition  was  not  a  characteristic  feature, 
the  muscles  were  extremely  dark  in  colour,  and  the 
fat,  where  there  was  any,  abnormally  yellow.  This 
was  the  case  in  Cow  No.  9,  in  which  caseous  and 
fibroid  areas  were  found  in  the  muscle  of  the  r  Linp. 
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In  Cow  No.  9  yveve  large  firm  yellow  fibroid  patches 
in  the  muscular  substance,  caseous  yellow  .specks  and 
grey  areas  having  a  peculiar  opalescent  appearance, 
these  latter  varying  in  size  from  such  as  could  only  be 
detected  by  the  naked  eye  to  patches  nearly  one-third 
of  an  inch  in  diameter. 

Microscopical  Appearances. 

30  The  following  appearance.s  could  be  made  out 
under  the  microscope  ;  the  firm  bands  were  composed 
merely  of  a  large  amoxmt  of  true  fibrous  tissue 
in  which  wore  embedded 
fiattened  connective  tissue 
pale  yellow  nodules  about 
in    diameter,    aopeared  to 

cells,  most  of  them  in  an  advanced  stage  of  caseous 
degeneration.  These  caseous  areas,  some  of  them 
embedded  in  the  fibrous  bands,  formed  a  mass  more 
than  two  inches  in  diameter,  which  was  surrounded  by 
a  kind  of  boundary  zone  of  firm  fibrous  tissue ;  radiating 
from  this  were  numerous  fibrous  bands  similar  to  those 
above  described  and  found  in  other  parts  of  the  same 
muscle.  The  smaller  grey  opalescent  areas  were  also 
in  the  first  instance  supposed  to  be  grey  miliary  tuber- 
cular  granulations,  but  on  microscopic  examination  it 
was  found  that  they  were  due  merely  to  a  peculiar 
hyaline  and  granular  degenerative  change  of  the  muscle 
fibres  (Plate  XV.,  Figs.  41  and  42. )  Around  these  there 
wao  also  a  slight  increase  in  the  amount  of  interstitial 
tissue,  but  no  further  evidence  of  discrete  tubercular 
granulations. 

31  The  tubercle  in  Cow  12  has  been  fully  described  by 
Dr.  Martin  in  his  report  as  one  in  which  minute 
miliary  granulations,  one  of  them  containing  a  tubercle 
bacillus,  were  found  between  the  muscle  fibrils. 

It  is  interesting  to  note  that  both  these  instances  of 
"  intermuscular"  tubercle  occurred  in  cows  suff'ering 
from  what  is  classified  as  moderate  tuberculosis,  and 
that  no  microscopic  or  naked-eye  evidence  was  obtained 
of  the  presence  of  either  tubercular  structure  or  bacilli 
in  the  flesh  of  animals  classified  as  mild  or  as  gene- 
ralised cases.  On  the  other  hand,  it  is  found  that  the 
only  cases  of  tuberculosis  produced  by  inoculation  or 
feeding  with  tuberculous  flesh  were  in  those  experi- 
ments where  the  meat  from  animals  that  are  classified 
as  suffering  from  generalised  tuberculosis  (in  which, 
however,  it  was  never  possible  to  demonstrate  the 
presence  of  tuberculous  structure  or  the  tubercle  bacillus 
in  the  muscular  or  intermuscular  tissues)  was  used. 

32  The  positive  results  can  then  only  be  explained  on 
the  BUjiposition,  either  that  the  tubercle  bacilli  were 
present  in  the  inter-muscular  spaces  or  in  the  con- 
nective tissue  cut  away  along  with  the  muscles  ;  or 
that  the  distribution  of  the  tuberculous  lesions  was  so 
general  that  it  was  a  difiicult  matter  to  cut  out  any  joint 
or  part  of  the  meat  without  getting  tubercle  bacilli  on 
to  the  surface  of  the  meat,  either  through  the  agency 
of  the  knife  (by  which  it  might  even  be  carried  into 
the  substance,  as  butchers  constantly  stick  their  knife 
into  the  carcase  instead  of  putting  it  in  the  belt,  or  on 
a  table,  "  in  order  that  they  may  have  it  handy  "),  the 
hands,  or  the  cloths  which  butchers  use  to  wipe  down 
the  surfaces  of  the  carcase  during  the  process  of 
dressing  the  animal. 

The  use  of  Tuberculin. 

33  In  both  those  cases  in  which  evidence  of  tubercle  in 
the  muscle  has  been  found,  Koch's  tuberculin  had  been 
injected  for  diagnostic  purposes.  In  the  one  case  (Cow 
No.  12)  the  injection  had  been  made  only  a  couple  of 
days  before  the  animal  was  slaughtered ;  in  this  case 
minute  miliary  points  were  observed  in  the  muscle; 
but  if  they  had  been  developed  in  consequence  of  the 
injection,  the  action  of  the  tuberculin  must  be  ex- 
tremely rapid,  much  more  so  than  is  usually  imagined. 
It  may  be,  however,  that  although  these  minute  (micro- 
scopic) points  were  formed,  it  takes  a  somewhat  longer 
period  to  produce  he  more  marked  lesions  that  have 
usually  been  described  as  the  result  of  treatment  with 
tuberculin ;  certainly  in  those  cases  of  haamorrhagic 
tubercular  pleurisy  and  peritonitis  in  cattle,  following 
the  injection  of  tuberculin,  that  I  have  had  the  oppor- 
tunity of  examining,  the  period  at  which  the  animal 
succumbed  or  was  killed  has  been  much  longer  than 
two  days,  but  then  the  general  tubercular  lesions 
were  decidedly  more  marked.  In  the  other  case 
(Cow  No.  9)  where,  according  to  the  history  of  the 
case  that  we  received  from  Mr.  Coghill,  the  tuberculin 
had  been  injected  some  time  before  the  animal  came 
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under  our  notice,  there  is  ample  evidence  of  the  pre- 
sence of  lesions  which  may  be  those  connected  with 
old  tuberculosis  although  no  tubercle  bacilli  could  be 
demonstrated  in  any  part  of  these  lesions.  The  most 
marked  feature  in  this  case  is  the  formation  of  new 
fibrous  tissue,  giving  rise  to  a  kind  of  interstitial 
myositis.  If  this  bo  really  of  tubercular  origin,  we 
have  evidence  of  the  extremely  resistant  nature  of  the 
tissues  in  which  the  tubercular  inflammation  has  been 
set  up. 

34  It  appears  as  though,  in  this  case,  the  tubercular 
process  had,  for  a  time,  been  able  to  make  headway,  and 
as  if  the  tuberculin  had  held  the  inhibitory  powers  of  the 
tissues  in  check  during  the  time  which  it  was  capable  ^Jj^rgj^p*^ 
of  acting  upon  them.  It  may  be  that  this  inhibitory  " 
power  remaining  weakened  as  the  result  of  the  excessive 
stimulation  of  the  ceils  that  would  take  place  during 
the  early  stages  of  the  activity  of  the  tuberculin,  allowed 
of,  or  promoted  the  action  of  the  tubercle  bacilli  which 
were  thus  enabled  to  determine  the  formation  cf 
tubercle  granulations  in  abnormal  positions.  The 
tissues  under  these  circumstances  are  in  fact  placed 
under  much  the  same  conditions  as  they  are  during 
advanced  and  generalised  cases  of  tuberculosis,  when 
the  products  of  the  bacillus  growing  in  the  tissues  are 
formed  in  large  quantities,  and  are  thus  necessarily  at 
certain  times  diffused  through  the  lymph  and  blood 
circulatory  system.  As  soon,  however,  as  the  first 
effects  of  the  large  dose  of  tuberculin  have  passed  off 
the  naturally  resistant  vascular  muscle  with  its  delicate 
connective  tissue  framework,  regains  much  of  its  old 
power,  and  the  tubercular  lesion  is  accordingly  localised 
and  is  converted  into  or  replaced  by  fibrous  tissue, 
much  of  which  is  formed  from  the  cells  that  have 
helped  to  destroy  the  tubercle  bacillus. 

35  As  is  usually  the  case  in  all  conditions  where  fibrous 
tissue  is  formed  in  muscle,  especially  where  this  is  the 
result  of  the  action  of  an  organic  poison,  the  muscle 
fibres  in  or  near  the  new  fibrous  bands  are  in  ,n  con- 
dition of  hyaline  degeneration,  and  it  is  quite  possible 
that  what  to  the  naked  eye  often  appear  as  small 
tubercular  caseous  areas  are  really  the  result  of  this 
hyaline  degeneration.  The  small  caseous  areas  are 
distinctly  localised  and  cut  off  from  the  surrounding 
tihsue  by  a  well-marked  fibrous  zone  or  capsule. 

TJie  action  of  the  Bacillus  Tuberculosis. 

36  It  is  evident  that  in  all  these  exiDeriments,  especially 
in  the  feeding  experiments,  the  number  of  the  bacilli 
or  the  quantity  of  the  infective  material  introduced 
must  play  an  important  part  in  determining,  first, 
whether  the  disease  is  set  up  at  all ;  that  is,  whether  a 
sufficient  quantity  is  introduced  to  overcome  the  local 
resistance  of  the  tissues  at  the  point  at  which  the 
material  is  presented  to  them,  and,  secondly,  the  rate 
of  extension  of  the  disease  in  those  cases  in  which  it  is 
set  up.  In  addition  to  the  mere  number  of  bacilli,  it 
is  necessarj'-  to  take  into  account  the  nature  of  the 
animal  experimented  upon,  and  also  the  point  at 
which  the  infective  material  attacks  the  animal;  it  is 
equally  important  to  determine  whether  we  introduce 
the  products  of  the  micro-organism  along  with  the 
micro-organism  itself.  This  latter  factor  is  found  to 
be  of  special  importance  in  connexion  with  the 
introduction  of  the  material  into  the  alimentary 
canal,  and  it  is  one  which  has  a  distinct  bearing  on 
the  formation  of  local  lesions  in  this  position.  For 
example,  in  all  our  experiments  with  obviously 
tubercular  material  we  were  able  to  predict  the 
formation  of  tubercular  ulcers  whenever  considerable 
quantities  of  caseous  gland,  for  instance,  were  ad- 
ministered, even  though  the  number  of  bacilli  that 
could  be  demonstrated  under  the  microscope  was 
comparatively  small.  The  products  found  in  the 
caseous  material  seemed  to  have  the  special  power  of 
causing  a  kind  of  rapid  necrosis  of  the  superficial 
tissues  of  the  intestine.  It  may  be,  as  has  been 
suggested,  that  this  is  due  to  the  action  of  the  broken- 
down  protoplasm  of  which  the  bacilli  are  composed,  as 
similar  results  have  been  obtained  by  applying  the 
dead  bodies  of  the  bacilli  to  connective  or  other 
tissues.  Wherever  this  has  been  done,  however,  there 
has  been  no  secondary  formation  of  tubercle ;  although 
this  poisonous  material  has  a  direct  action  on  the 
tissues  it  does  not  appear  capable  of  reproducing  itself, 
and  cannot  thus  be  looked  upon  as  a  specific  infective 
poison  but  merely  as  a  local  irritant,  and  it  is  only 
when  a  few  tubercle  bacilli  are  left  alive  in  this  caseous 
material  that  the  secondary  formations  make  their 
appearance  at  points  some  distance  from  the  seat  of 

H  li 


Influence  o 
the  numbei 
of  bacilli  in 
determiniiii 
tubercu- 
losis. 


Animals 
vary  in  sus- 
ceptibility. 


Influence  o 
products 
and  sub- 
stance of 
the  tuberel 
bacillus. 


114 


ROYAL  COMMISSION  ON  TUBERCULOSIS  : 


fficacy  ol 
[uiiging 
»ntami- 
ited  meat 
to  boiling 
ater. 


Possible 
nethods  of 
'ontamina- 
ion. 


the  original  ulceration.  In  many  of  our  experiments 
where  only  a  few  tubercle  bacilli  were  present  in  the 
material  examined  under  the  microscope,  but  where 
there  had  been  no  caseation,  and  where  evidently  this 
"corrosive"  irritant  substance  could  be  present  in 
exceedingly  minute  quantities  only,  it  was  often  abso- 
lutely impossible  to  determine  the  presence  of  any 
local  lesion  at  all  in  the  superficial  tissues  of  the 
intestines,  although  the  mesenteric  glands,  the  spleen, 
and  the  liver  might  be  distinctly  affected  with  what 
was  evidently  an  infective  tubercular  process  spreading 
from  the  alimentary  canal.  These  facts  will  be  further 
considered  in  relation  to  the  production  of  tuberculosis 
by  raw  milk  and  raw  glands,  and  also  when  we  come  to 
consider  the  effect  of  heating  upon  the  tuberculous 
material. 

37  To  return,  however,  to  the  first  question,  the  quantity 
of  the  specific  infective  agent  that  is  required  to  set  up 
spreading  tuberculosis: — Only  by  careful  attention  to 
this  question  can  the  irregularity  of  the  results  obtained 
— markedly  in  the  case  of  feeding  experiments,  and  also 
sufiiciently  distinctly  in  the  case  of  the  inoculation 
experiments — be  explained.  It  is  for  this  reason  that 
such  relatively  large  pieces  of  meat  (one-fourth  to  one- 
third  of  an  inch  in  diameter)  were  placed  in  the  sub- 
cutaneous tissues  when  the  infectivity  of  meat  was 
being  tested  by  inoculation,  and  that  such  large 
quantities  of  meat  were  given  in  the  feeding  experi- 
ments. 

"  Plunging  "  Experiments. 

38  One  most  important  feature  in  these  experiments  is 
that  in  only  a  single  case  where  the  meat  was,  as  a 
preliminary  procedure,  plunged  into  boiling  water  for 
a  few  minutes  (so  that  the  evil  effects  of  smearing, 
such  as  might  have  occurred  during  the  process  of 
dressing  the  meat,  might  be  guarded  against)  was  any 
tuberculosis  set  up  either  by  feeding  or  inoculation. 
Even  in  those  cases  in  which  a  few  early  isolated 
tubercular  granulations  (Cow  No.  12)  or  old  and 
quiescent  tubercle  (?)  (Cow  No.  9)  were  demonstrated  in 
the  muscular  tissue  no  evil  results  ensued,  and  it 
would  appear  that  in  both  these  cases  there  must  have 
been  some  special  reason  that  the  tuberculous  material 
in  those  meats  was  innocuous. 

39  In  the  inoculation  experiments,  even  where  pieces  of 
considerable  size  were  used,  the  tubercular  granulations 
were  so  minute  and  discrete  that  the  chances  of 
including  many  active  bacilli  were  reduced  to  a 
minimum, — -the  microscopic  granulations  described  by 
Dr.  Martin  were  so  widely  scattered,  and  the  pieces  of 
flesh  used  were  so  small  that  the  chance  of  including  a 
granulation  with  active  bacilli  was  indeed  very  small. 

40  In  the  feeding  experiments  the  same  factor  may,  of 
course,  come  into  play,  especially  in  the  case  of  the 
guinea-pig,  in  which,  as  is  well  recognised,  the  meat  is 
passed  so  rapidly  through  the  alimentary  canal  that 
there  is  little  opportunity  for  the  digestive  juices, 
which  are  not  specially  fitted  to  break  down  meat,  to 
act  upon  it,  with  the  result  that  there  is  the  possibility 
that  although  bacilli  were  present  in  the  meat,  they 
may  never  have  been  able  to  come  in  contact  with  the 
intestinal  wall. 

In  the  case  of  Cow  9,  the  bacilli  had  entirely  dis- 
appeared from  the  cicatricial  tissue. 

Possible  Modes  of  Infection. 

41  As,  however,  isolated  cases  of  ttiberculosis  were  un- 
doubtedly obtained  as  the  result  both  of  feeding  (espe- 
cially in  the  case  of  a  pig,  which  took  the  meat  readily 
and  in  large  quantities)  and  of  inoculation  with  these 
same  meats  when  untrimmed,  and  of  which  the  surface 
had  not  been  sterilised  by  being  plunged  into  boiling 
water,  much  of  the  real  dangerous  infective  material 
must  be  looked  for  on  the  surface  of  the  meat  as  it  was 
supplied  to  us.  The  animals  fed  with  this  material 
undoubtedly  became  tubercular.  The  only  explanation 
that  can  be  given  of  this  is  that  the  meat  that  gave 
positive  results  must  have  been  smeared  with  tuber- 
culous material  (1)  derived  from  the  organs  or  serous 
membranes  that  had  come  in  contact  with  the 
byitcher's  knife,  (2)  or  from  being  handled  with 
his  hands,  which  are  only  from  time  to  time  washed 
in  cold  water,  which  does  not  remove  the  fatty  material 
contained  in  caseous  matter,  and  which,  in  any  case, 
is  too  perfunctory  to  remove  bacilli  that  have  become 
adherent  to  the  hands,  and  (3)  from  the  dloth  with 
which  the  carcase  is  from  time  to  time  wiped  down,  to 
smooth  flown  small  cuts  and  fragments,  attd  to'  retnove 
fragmentB  of  fat,  smears  of  blood,  &c.    Tt  is  obvious 


that  although  a  very  short  period  of  ordinary  cooking 
would,  in  most  cases,  as  will  be  seen  in  Tables  V.  : 
and  VI.,  be  quite  sufficient  to  render  meat  perfectly 
innocuous  if  care  be  taken  to  remove,   previous  to 
cooking,  all  glands  and  similar  tissues  in  which  the 
tubercle  bacilli  might  be  harboured,  this  smearing  ! 
may  prove  a  distinct  source  of  danger  by  spreading 
infection  in  at  least  two  ways.    These  ways  of  infection  [ 
are : —  j 

42  (1.)  Where  meat  is  cut  off  from  joints,  and  is  given  Bawnit 

raw  to  delicate  children — a  feeding  treatment  cWfch. 
greatly  in  vogue  at  the  present  time ;  as  the 
children  to  whom  this  meat  is  given  arc 
usually  in  bad  health  at  the  time,  the  danger 
is  even  greater  than  if  they  were  in  robust 
health,  with  all  the  resistance  of  the  tissues 
and  secretions  in  full  activity.  To  guard  against 
any  possible  danger  in  these  cases,  all  that  is 
necessary  is  to  plunge  the  piece  of  meat  into 
boiling  water  for  five  minutes,  keeping  the 
water  boiling  the  whole  time,  and  then  to 
take  the  raw  meat  from  the  centre  of  these, 
shredding  or  pounding  it  in  the  usual  fashion. 

43  (2.)  The  second  danger  of  infection  lies  in  meat,  and  Rolled 

especially  second  class  meat,  which  is  trimmed 
and  rolled  in  order  to  make  solid-looking 
blocks  for  cooking  purposes ;  the  results  of 
experiments  made  with  such  rolls  are  very 
instructive.    See  pp.  123-129,  Part  V. 

Degrees  of  Susceptibility  of  different  Animals. 

44  We  have  evidence  that  a  comparatively  small  number 
of  tubercle  bacilli  can  in  certain  species  and  under 
certain  conditions  set  up  marked  and  wide  spread 
lesions.  On  the  other  liand,  I  have  found  from  my 
experiments  that  although  the  cat  is  very  much  more 
resistant  (especially  to  infection  with  tuberculosis 
by  feeding)  than  either  the  pig  or  the  guinea-pig, 
when  it  actually  does  become  affected  the  number  of 
tubercle  bacilli  formed,  either  in  a  local  lesion  (a  lesion 
which  may  be  extremely  localised)  or  in  the  peritoneal 
cavity,  is  very  great  indeed,  and  in  a  series  of  experi- 
ments carried  out  for  another  purpose,  it  was  found 
that  in  cats  which  succumbed  to  tubercle,  whether  by 
simple  inoculation  or  through  injection  of  a.  small 
(quantity  of  the  virus  into  the  peritoneal  cavity,  an 
enormous  number  of  tubercle  bacilli  could  be  demon- 
strated in  the  lesions.  It  appears  as  though  it  were 
necessary  in  order  to  cause  a  cat  to  succumb  to  tuber- 
culosis, that  there  should  be  an  enormous  number  of 
the  specific  bacilli  present,  whereas  in  the  pig  and  in 
the  guinea-pig  comparatively  small  numbers  may  be 
quite  sufficient  to  set  up  the  tuberculous  lesion.  The 
factor  of  age  in  determining  the  susceptibility  of  the 
animal  appears  to  be  very  important,  especially  in  the 
case  of  cats.  For  example,  large  quantities  of  tuber- 
culous material  (lung  and  milk)  each  of  which  given 
separately  proved  fatal  to  guinea-pigs,  appeared  to  have 
no  effect  on  a  well  grown  cat  (cat  in  Table  OV.,  p.  245), 
but  when  it  was  killed  77  days  after  the  first  feeding, 
it  was  found  to  have  only  a  minute  focus  in  one  of  the 
mesenteric  glands,  a  focus,  too,  which  appeared  to 
be  undergoing  a  healing  process  although  tubercle 
bacilli,  in  considerable  numbers,  were  demonstrable 
in  the  centre  of  the  part.  In  kittens,  on  the  other  Kitle 
hand,  fed  or  inoculated  with  obviously  tubercular 
material,  a  considerable  percentage  of  positive  results 
was  obtained ;  it  was  certainly  much  easier  to  pro- 
duce the  disease  by  injection  in  kittens  than  in  full 
grown  cats,  although,  as  in  the  case  of  all  animals,  an 
injection  was  much  more  fatal  to  full  grown  cats  than 
was  feeding.  To  these  points  it  will  be  necessary  to 
make  further  reference  again  in  connexion  with  the 
experiments  with  tubercular  milk  and  artificial  tuber- 
cular milk.    Parts  XII.  and  XIII.,  pp.  222  et  seq. 

45  The  most  important  outcome  of  this  is  that  where 
tubercle  bacilli  are  few  in  number,  and  where  it  is 
difficult  to  demonstrate  them  in  the  tissues,  although 
the  naked  eye  lesions  are  distinctly  marked,  there  is 
often  least  natural  or  normal  tissue  resistance,  whilst 
when  these  bacilli  are  numerous  it  is  found,  as  in  the  case 
of  oats,  tlie  horse,  and  even  the  cow  and  wild  animals, 
that  the  tissue  resistance  in  the  first  instance  is  very 
great,  and  that  this  can  only  be  overcome  by  the  combined 
action  of  a  large  number  of  tubercle  bacilli,  so  that  in 
these  animals,  when  this  tissue  resistance  is  broken 
down,  baijilli  can  always  be  readily  demonstrated  in  the 
tissues  wherever  there  is  the  sliglitest  naked  eye 
evidence  of  the  presence  of  a  tubercular  lesion. 
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Number  and  Virulence  of  Tuhercle  Bacilli. 

46  In  the  experiments  made  witli  the  meat,  raw  and 
plunged,  from  tuberculous  cows,  the  results  obtained 
point  very  conclusively  to  the  fact  that  the  difierences 
observed  depend  rather  on  the  number  of  bacilli 
present,  either  in  or  on  the  surface  of  the  meat,  than  on 
any  actual  change  in  the  virulence  or  infective  power 
of  these  bacilli.  In  the  first  instanae,  owing  to  the 
extremely  irregular  manner  in  which  the  positive 
results  came  out,  it  appeared  as  though  there  must  be 
some  diminution  in  virulence  in  certain  cases ;  a 
careful  examination  of  the  course  of  the  disease  in 
those  cases  in  which  tuberculosis  was  produced  by 
either  feeding  or  inoculation  rendered .  it  eviilent, 
however,  that  in  dealing  with  such  susceptible  animals 
as  guinea-pigs,  this  was  not  necessarily  the  case. 
In  these  animals  at  any  rate  the  course  and  history 
of  the  disease,  except  as  regards  rate  of  development, 
were  so  like  that  obtained  in  some  or  other  of  the  cases 
in  which  the  disease  was  induced  by  feeding  or  in- 
oculation with  obviously  tuberculous  material  (such  as 
the  raw  tubercular  pleura  from  a  tuberculous  cow) 
that  it  was  evident  that  the  modification  of  the 
virulence  must  be  of  such  a  degree  that  it  cannot 
be  readily  measured  by  any  means  at  present  at  our 
disposal.  On  the  other  hand,  ample  evidence  of  the 
marked  attenuating  influence  of  heat  on  bacilli  was 
frequently  obtained  in  the  later  experiments. 

Differences  in  Susceptibility  of  Animals  to  Attack  at 
different  points. 

47  In  arriving  at  a  definition  of  a  normal  course  and 
degree  of  tuberculosis,  however,  one  is  met  at  the 
outset  by  the  fact  that  difi'erent  animals  display  very 
different  resisting  powers,  even  those  of  the  same 
species  varying  very  markedly  in  their  susceptibility 
to  the  disease ;  the  age  of  the  animal,  its  state  of  health, 
and  the  different  conditions  under  which  it  is  placed, 
all  appearing  to  exert  a  most  marked  influence  in 
determining  this  susceptibility.  When  we  come  to 
deal  with  animals  of  different  species  in  which  the 
conditions  of  feeding  and  the  modes  of  life  under 
normal  circumstances  are  widely  divergent,  these 
difi"erences  in  susceptibility  to  infection  by  tuberculosis 
are  markedly  accentuated. 

48  When  these  experiments  were  commenced,  I  was 
certainly  of  the  opinion  that  guinea-pigs  were  more  sus- 
ceptible to  tuberculosis  than  pigs,  and  if  the  experi- 
ments had  been  confined  to  those  carried  on  with  raw 
tuberculous  material  I  think  that  I  should  still  have 
remained  of  the  same  opinion.  A  careful  cousideration 
of  the  feeding  experiments  made  with  milk  from  tuber- 
culous udders  and  other  obviously  tuberculous  material 
has,  however,  rendered  it  evident  that  this  is  a  matter 
that  requires  much  further  consideration;  as  will 
be  seen  from  a  reference  to  Parts  XII.  and  XIII. 
Although  guinoa-pigs  and  pigs  appear  to  be  equally 
susceptible  lo  raw  tuberculous  material,  it  is  found  that 
when  the  same  material  is  heated  to  a  point  at  which  it 
is  rendered  completely  innocuous  to  guinea-pigs,  70  G°., 
for  30  minutes.  Table  No.  CVII.,  we  find  that  it  still 
retains  its  virulence,  as  far  as  pigs  are  concerned,  in  a 
most,  marked  degree,  and  from  the  quantity  required 
to  produce  tuberculosis  in  these  two  kinds  of  animals, 
one  would  say,  that  taking  the  dosage  for  body  weight 
into  consideration,  the  pig  is  quite  as  susceptible  as,  or 
even  more  so  than  the  guinea-pig,  to  the  action  of  the 
tubercular  virus.  It  is  probable,  however,  that  this 
greater  susceptibility  is  due  to  the  fact  that  the  pig 
appears  to  be  attacked  from  the  tonsils  and  upper  part 
of  the  pharynx  much  more  frequently  than  is  the 
guinea-pig,  whilst,  on  the  other  hand,  affection  of  the 
intestine  is  far  more  common  in  the  guinea-pig  than  in 
the  pig.  This  is  not  such  an  important  point  where 
meat  is  concerned,  but  in  the  case  of  tubercle  bacilli 
introduced  along  with  fluids  into  the  alimentary  tract 
of  the  animals,  under  which  condition  large  quantities 
of  fluids  come  in  contact  with  the  surface  of  the 
pharynx,  it  comes  to  be  a  very  important  factor  in 
determining  the  point  of  entrance  of  tubercle  bacilli 
into  the  tissues. 

49  The  lesions  in  the  pig  bear  a  remarkable  resemblance 
to  the  lesions  met  with  in  scrofulous  children,  and  it 
has  been  observed  that  in  those  lesions  as  well  as  in  the 
caseous  masses  found  in  the  guinea-pig,  the  number 
of  tubercle  bacilli  to  be  demonstrated  on  microscopic 
examination  is  comparatively  small ;  there  are  un- 
doubtedly cases  in  which  a  very  large  number  of 
tubercle  bacilli  have  been  found  in  all  these  lesions, 
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but  in  the  earlier  stages,  at  any  rate,  it  is  o,  well-known 
fact  that  bacilli  are  sparsely  scattered  through  the 
tissues,  even  when  the  degenerative  changes  appear  to 
be  extremely  well  marked. 

General  Conclusions. 

50  Froru  a  consideration  of  the  above  facts  it  is  evident 
that  although  in  a  small  number  of  cases  tuberculosis 
Was  developed  as  the  result  of  the  ingestion  or  inocu- 
lation of  raw  meat  from  tuberculous  cows,  infection 
only  occurred  where  the  meat  from  animals  that  had 
been  affected  with  advanced  and  generalised  tuber- 
culosis was  used ;  by  carefully  attending  to  the  isolation 
of  the. raw  meat  froni  tuberculous  cows.it  was  possible 
in  most  cases  to  ensure  its  absolute  freedom  from  any 
speciflc  infective  material.  In  the  case  of  cows  suffering 
from  mild  and  moderate  tuberculosis  this  was  a  com- 
paratively easy  matter  when  proper  precautious  were 
taken,  as  in  the  whole  series  of  experiments  not  one 
single  positive  result  was  obtained  from  meat  taken 
from  such  cows. 

51  With  the  meat  taken  from  cows  with  advanced  or 
generalised  tuberculosis  it  was  found  in  some  cases  to 
be  impossible  to  obtain  meat  with  its  surface  uncon- 
taminated  by  the  infected  material  even  when  the 
strictest  precautions  were  taken  to  prevent  the  smearing 
of  such  meat  with  the  juice  or  fatty  or  caseous  matter 
of  tuberculous  foci  or  areas.  It  will  be  observed  that 
with  the  raw  meat  taken  from  two  cows,  in  which  the 
tuberculosis  was  undoubtedly  far  advanced,  positive 
results  were  obtained  in  the  case  of  a  pig  and  of  a 
series  of  guinea  pigs,  and  in  both  ino'julation  and 
feeding  experiments.  That  it  was  usually  due  to 
smearing  we  have  strong  presumptive  evidence  in  the 
fact  that  where  the  surface  was  sterilised  by  the  sus- 
pected meat  being  plunged  into  boiling  water  before  it 
was  used  for  experimental  purposes,  the  results  were, 
with  one  exception,  negative. 

52  In  these  cases  of  advanced  and  generalised  tuber- 
culosis I  was  fully  prepared  to  meet  with  a  much 
larger  number  of  positive  results  than  were  actually 
obtained ;  it  must  be  remembered,  however,  that  the 
number  of  animals  passing  through  our  bands  for 
experimental  purposes  was  comparatively  small,  and 
that  even  to  have  obtained  a  small  percentage  oT 
positive  results  indicates  that  there  is  a  real  danger 
of  infection  not  only  from  the  tuberculous  carcases  UanKer. 
themselves,  but  also  from  the  joints  of  healthy  cattle, 
joints  that  have  been  cut,  handled,  or  wiped  with 
knives,  hands,  and  cloths  that  have  been  used  for  the 
dressing  of  tuberculous  animals. 

53  It  must  also  be  pointed  out  that  the  other  experi- 
ments clearly  indicate  that  a  much  larger  per-centage 
of  positive  results  with  raw  meat  would  have  been 
obtained  had  these  been  carried  out  on  pigs  instead  of 
on  guinea-pigs.    It  appears  that  guinea-pigs  are  not 
well  suited  for  feeding  experiments  with  such  iugs 
as  meat,  in  all  probability  because  comparatively 
quantities  are  absorbed,  the  remainder  passing  thi 
the  animal  does  not  come  in  contact  with  the  wa\ 
the   alimentary  tract   through   which  contact  o 
infection  can  ensue. 


Due  to 
"  smearing.' 


A  real 


all 

gh 

of 
y, 


54  It  must  be  borne  in  mind  that  tubercle  granulatio 
and  caseous  masses  were  actually  found  in  the  flesh 
of  two  cows  used  for  experiment  by  Dr.  Martin  and 
myself  (similar  granulations  have  been  found  by  Koch 
in  the  muscles  of  pigs),  although  in  one  case  these 
granulations  were  only  microscopical  in  character, 
and  only  a  very  small  number  of  tubercle  bacilli 
was  present,  their  presence  at  all  in  these  cases  indi- 
cates the  possibility  of  a  similar  condition  occurring 
in  a  larger  number  of  cases.  It  is,  therefore,  evident 
that  the  greatest  care  must  be  exercised  by  inspectors 
not  to  allow  meat  subject  to  such  contamination  to  be 
sold  for  consumption. 

55  It  is  obvious  that  where  there  is  any  naked-eye  No  organs 
evidence  of  tubercle  in  any  pai't  or  organ  such  pai't  ^"frpctefj 

01"  organ  should  not  be  utilised  as  food ;  the  other  cavity  to  lie 
organs  not  obviously  affected  but  in  the  same  cavity  "^^1^*°'' 
as  the  affected  organ  should  also  be  condemned  as 
unsuitable  for  food. 

56  Although  the  results  obtained  in  every  case  by  both  No  tuber- 
feeding  and  inoculation  with  the  tubercular  flesh  from  i^'^^"" ^'ij*""' 
the  animals  affected  only  with  mild  or  moderate  tuber-  tuberculin 
culosis,  and  injected  with  tuberculin,  were  negative,  lia  s  ieen 
we  cannot  shut  our  eyes  to  the  fact  that  similar  lesions  ^"^tised  for 
in  glands   and   organs   being   capable  of  producing  food. 
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tuberculosis,  we  should  be  running  a  grave  risk  in 
recommending  that  the  flesh,  from  tuberculous  cattle 
in  -which  Koch's  tuberculin  had  been  used  be  allowed 
to  be  put  on  the  market.  In  the  two  specific  cases  the 
flesb  did  not  apparently  contain  sufficient  infective 
material  to  produce  tuberculosis  either  by  feeding  or 
by  inoculation  in  guinea-pigs,  although  the  flesh  from 
other  animals  in  which  no  evidence  of  tubercular  lesions 
could  be  demonstrated  in  the  flesh  was,  when  given  in 
the  raw  condition,  quite  capable  of  producing  tuber- 
culosis in  either  manner. 

57  Although  the  number  of  experiments  carried  out 
under  this  head  of  the  inquiry  was  comparatively 
small,  the  results  obtained  all  point  to  the  fact,  that 
although  the  danger  arising  out  of  the  presence  of 
these  demonstrably  tubercular  lesions  in  the  flesh  is 
considerable,  such  danger  is  comparatively  slight  com- 
pared with  that  which  arises  out  of  the  infection  during 
the  dressing  of  the  animal  of  the  whole  of  the  sur- 
faces of  the  "joints  "  that  are  prepared.  These  smeared 
surfaces  as  we  have  seen  come  in  contact  with  the 
tables,  knives,  and  hands,  not  only  of  those  who  actually 
dress  the  animals  but  also  of  those  into  whose  charge 
such  meat  afterwards  passes.  It  is  also  pi'obable  that  we 
should  have  had  a  much  greater  chance  of  obtaining  a 
positive  result  in  those  cases  where  the  tubercle  was 
present  in  the  muscle  had  such  an  omnivorous  animal 
as  a  pig  been  fed  on  it,  as  in  that  case,  from  the  fact 
that  the  meat  is  in  large  part  absorbed  from  the 
intestinal  canal,  there  would  have  been  a  much  greater 
probability  of  the  tubercle  bacilli  coming  in  contact 
with  the  intestinal  mucous  membrane,  and  thereby 
infecting  the  animal.  This,  then,  is  a  source  of  ex- 
treme danger,  especially  in  the  case  of  cows  in  which 
the  disease  is  generalised  and  advanced,  and  in  which 
there  are  tubercular  masses  in  the  glands  and  organs, 
and  actively  growing  grapes,  and  other  tubercular 
growths  on  the  serous  surfaces  on  the  abdominal  and 
thoracic  walls  ;  all  such  masses  contain  numerous 
tubercle  bacilli  and  form  foci  of  infection  so  widely 
disseminated  that  the  animal  cannot  be  cut  up  or 
dressed  without  the  knives,  &c.  cutting  through  and 
coming  directly  in  contact  with  infective  material. 

58  On  these  grounds  I  am  decidedly  of  opinion  that  all 
animals  sutfering  from  advanced  and  generalised 
tnberculosis,  whether  cow,  calf,  or  pig,  should  be  con- 
demned without  any  reference  to  the  condition  of  the 
llesh.  It  is  only  rarely  that  the  flesh  from  such  cows 
would  not  be  condemned  on  other  grounds,  and  taking 
into  consideration  the  small  number  of  cows  in  which 
there  could  be  any  doubt  and  the  expense  entailed  in 
subjecting  the  surface  of  such  meat  to  the  action  of 
boiling  water,  before  it  should,  under  any  circum- 
stances, be  allowed  to  be  removed  from  the  slaughter- 
house, it  seems  to  me  to  be  advisable,  considering  the 
great  danger  that  must  always  accompany  the  use  of 
such  meat,  to  strongly  recommend  the  complete 
destruction  of  these  carcases. 

59  Taking  into  consideration  also  the  fact  that  Koch's 
tuberculin  had  been  injected  into  the  only  two  animals 
in  which  a  trace  of  tubercle  was  found  in  the  muscles, 
I  fully  agree  with  Dr.  Martin  that  any  animal  in  which 
tuberculin  has  been  used  for  diagnostic  purposes  during 
life,  if  found  to  be  sutfering  from  tuberculosis  after 
death,  should  not  be  utilised  for  food,  but  should  be 
rigorously  condemned  and  destroyed. 

60  It'  may  be  laid  down  as  a  general  rule  that  no  part  of 
the  flesh  of  an.  animal  near  which  there  is  even  a  local- 
ised tubercular  lesion,  whether  in  an  organ,  a  gland,  or  a 
membrane,  should  be  passed  as  food  tit  for  immediate 
consumption.  On  this  ground  I  am  of  opinion  that 
where  it  is  found  that  several  glands  in  various  parts 
of  the  body  and  widely  separated  are  distinctly  affected, 
the  carcase,  except  in  very  rare  cases,  should  be  con- 
demned as  unfit  for  human  food,  and  although  when 
only  one  cavity,  or  the  organs  of  one  cavity  are  the 
sole  parts  aff'ected,  the  bulk  of  a  carcase  may  be  passed, 
no  parts  over  which  the  serous  membrane  is  tubercular 
should  ever  be  passed. 


The  following  gives  in  tabular  form  the  cases  in 
which  the  three  most  important  of  these  were  afl'ected. 

TABLE  V. 


■ — 

Lumbar  glands. 

Kidney. 

Udder. 

Mild  tuber- 
culosis, 
5  cows. 

2 

Tubercular. 

2  normal. 
1  not  examined. 

Moderate 
tuberculosis, 
4  cows. 

1 

Tubercular. 

3  normal. 

Advanced  and 
generalised 
tuberculosis, 
8  cows. 

Tubercular. 

2  normal. 
2  not  examined. 

4 

Tubercular. 

4  normal. 

4 

Tubercvilar. 

4  normal. 

17  cows  - 

7 

Tubercular. 

7  normal. 
3  not  examined. 

Tubercular. 

4  normal. 

Tubercular. 

4  normal. 

61  It  would  be  advisable  to  give  inspectors  instructions 
that  when  the  organs  not  usually  affected,  except  in 
generalised  tuberculosis  (such  as  the  popliteal,  lumbar, 
and  axillary  glands)  are  aff'ected,  and  there  is  any  doubt 
in  his  mind  as  to  whether  the  carcase  is  fit  for  human 
food  or  not  he  should  condemn  the  carcase  rather  than 
give  it  the  benefit  of  the  doubt. 


Practical  Recommendations. 

62  Coming  now  to  the  practical  outcome  of  informa- 
tion gathered  from  the  tabulated  experiments  with  raw 
and  cooked  meats, .  I  should  recommend  that  every 
animal  be  inspected  before  it  is  killed  by  a  veterinary 
surgeon  working  in  conjunction  with  the  medical  officer 
of  health;  thai;  wherever  on  such  examination  the 
presence  of  tuberculosis  is  suspected,  the  animal  should 
be  taken  to  a  separate  abattoir  kept  for  the  purpose ; 
that  no  animals  should  be  slaughtered  in  any  but 
licensed  slaughter-houses,  and  should  there  be  killed 
and  dressed  by  men  specially  instructed  for  such  work  ; 
that  if  in  the  general  work  of  the  abattoir,  any  tuber- 
cular lesions  are  found  in  an  animal,  the  chief  inspector 
should  be  immediately  called  before  the  process  of 
dressing  is  continued,  and  that  he  should  order  the 
animal  to  be  taken  to  the  special  department  for  the 
cutting  up  of  such  animals,  and  that  he  shall  there 
direct  what  is  to  be  done  with  the  afi'ected  carcase  ; 
that  from  such  carcases  as  are  not  totally  condemned 
the  aff'ected  parts  should  be  cut  out  whole  before  the 
meat  is  further  dressed,  and  that  such  dressing  should 
be  carried  on  with  knives  from  time  to  time  placed  in 
boiling  water ;  that  in  order  to  ensure  efficient  inspec- 
tion of  the  organs  and  parts  of  an  animal  aff'ected  with 
tuberculosis,  all  animals  should  be  condemned  where 
any  attempt  has  been  made  to  hide  the  presence  of 
disease  by  stripping  off  the  pleura  or  peritoneum,  espe- 
cially where  the  organs  have  not  been  kept  for  exami- 
nation, and  where  the  glands  have  been  removed  before 
the  inspector  has  been  called  to  examine  the  carcase. 
It  is  unnecessary  to  say  that  all  organs  and  parts  con- 
demned should  be  thoroughly  sterilised  or  destroyed 
out  and  out,  and  that  even  when  sterilised  should  not 
be  allowed  to  be  used  for   food  of  any  kind.  As, 
however,  boiling  destroys  the  virulence  of  tubercle 
bacilli  it  may  be  suggested  that  arrangements  might  be 
made  for  extracting  the  fat  and  gelatine  by  means  of 
this  process  (or  by  the  use  of  superheated  steam)  from 
condemned  material,  after  which  extraction  the  re- 
mainder of  the  material  might  be  used  for  manure  or 
treated  by  distillation. 

63  As  our  experiments  with  plunged  me^t  gave  only 
one  positive  result  I  should  recommend  that  in  those 
cases  where  part  of  the  carcase  only  is  condemned  the 
remainder  should  be  plunged  in  boiling  water  for  6 
or  10  minutes;  this  would  not  in  any  way  interfere 
with  the  nutritive  value  of  the  meat ;  it  would  have 
the  additional  advantage  of  sterilising  absolutely  the 
outer  portion  of  the  meat  through  which  as  our 
experience  shows  the  meat  would  keep  in  a  sweet 
condition  for  a  longer  time  than  if  left  unplunged. 
and  it  would  naturally  do  away  with  the  danger  to 
be  apprehended  from  ordinary  accidental  contamina- 
tion of  other  meat.  It  would  be  a  guarantee  equal  to  a 
stamp  mark  that  the  inspector  considers  it  suitable 
for  human  food  when  so  treated,  and  would,  in  conse- 
quence, enhance  the  value  of  what  in  Germany  is 
looked  upon  as  very  inferior  meat. 
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I'AKT  III. 

Eeport  on  Feeding  and  Inoculation  Experiments  with 
Meat  fkom  Tubebculotjs  Cows, 

(a  )  Boiled. 

(&.)  Roasted  as  for  use  at  the  table. 
Object  of  the  Investigation. 

64  This  part-,  of  the  investigation  was  carried  out  for  the 
purpose  of  determining  whether  boiling  and  roasting 
the  meat  from  tuberculous  cows  would  render  it  in- 
nocuous, when  used  for  feeding,  and  secondly  to 
determine  by  inoculation  experiments  whether  the 
tubercular  virus,  although  rendered  incapable  of 
producing  tuberculosis  through  feeding,  still  retained 
its  power  of  acting  on  the  unprotected  tissues  when 
introduced  into  them  by  means  of  inoculation. 

In  the  first  instance,  as  we  have  seen,  it  was  necessary 
to  determine  whether  the  flesh  from  tuberculous  animals 
had  any  infective  power  when  it  was  inoculated  into, 
or  ingested  by,  pigs,  guinea-pigs,  or  cats.  As  these 
control  experiments  necessarily  occupied  a  considerable 
time,  and  as  it  was  necessary  to  use  the  flesh  from 
the  same  animals  in  both  cooking  and  control  experi- 
ments, it  was  evident  that  the  cooking  experiments 
must  be  carried  on  at  the  same  time  as  the  controls. 

If  the  controls  should  give  negative  results  the 
cooking  experiments  would  of  course  lose  much  of  their 
value,  unless  the  results  obtained  by  Dr.  Martin,  which 
could  be  drawn  from  a  much  larger  number  of  cases 
than  was  possible  in  my  experiments,  gave  a  certain 
number  of  positive  results.  It  has  been  arranged, 
therefore,  that  in  all  cases  where  the  meat  and  milk  used 
in  connection  with  Inquiries  II.  and  III.  have  been 
obtained  from  the  same  tuberculous  cows,  the  animals 
inoculated  and  fed  with  such  raw  meat  or  milk  should 
be  used  as  controls  for  the  other  feeding  experiments. 

The  actual  temperature  attained  in  the  meat  was 
determined  either  by  means  of  thermometers  or  by 
fusible  metal  (of  various  melting  points)  placed  at 
different  distances  from  the  surface  of  the  joint  (see 
Tables  XV  to  XXI). 

As  it  was  essential  to  determine  whether  meat  as 
ordinarily  sent  to  the  table  was  capable,  when  taken 
irom  tuberculous  cows,  of  producing  tuberculosis  either 
by  feeding  or  inoculation,  we  took  the  precaution  to 
carry  out  our  cooking  experiments  in  the  same  fashion 
as  cooking  is  done  in  the  kitchen. 

Boiling, 

65  In  the  boiling  experiments,  the  meat  was  simply  pat 
into  boiling  water  in  a  tin  vessel,  in  most  cases  covered 
with  a  lid  in  order  that  the  whole  of  the  meat  might  be 
exposed  to  water  or  steam  at  boiling  point,  great  care 
being  taken  to  keep  the  water  constantly  boiling,  over 
a  large  Bunsen  burner.  The  ordinary  rule  adopted  by 
the  housewife  of  giving  a  quarter  of  an  hour's  boiling 
for  each  pound  of  meat  was  usually  adhered  to,  as  will 
be  seen  from  the  table  ;  variations,  however,  were  made 
on  both  sides  of  this  limit. 

Experiments  were  made  with  the  meat  from  11  cows, 
10  of  which  were  used  for  feeding  experiments ;  2  for 
both  feeding  and  inoculation  experiments,  and  one  for 
inoculation  experiments  only.  A.  number  of  control 
experiments  were  made,  and  these  have  been  supple- 
mented by  those  carried  out  by  Dr.  Martin ;  I  have 
therefore  added  the  whole  of  the  control  animals 
together  in  comparing  the  results  obtained  from  the 
boiled  and  unboiled  meat  (Table  No.  VIII.) 

Explanation  of  Table  VI. 

66  Both  feeding  and  inoculation  experiments  are  con- 
sidered in  the  same  table  (No.  VI.),  and  of  each  series 
the  control  experiments  are  given,  each  set  in  line 
with  the  main  experiment.  The  first  column  of 
the  table  gives  the  number  of  the  cow  (the  post 
mortem  examination  and  extent  of  affection  of  which  is 
given  in  Part  X.,  p.  181  et  seq.) ;  the«second  column  refers 
to  the  portion  of  the  animal  used,  the  buttock,  or 
rump,  muscles  from  the  walls  of  the  thorax  or  ribs,  {i.e., 
intercostal  muscles),  shoulder  and  flank;  in  the  third 
column  the  size  or  the  weight  of  the  joint  is  given,  in 
order  that  the  proportion  of  the  weight  to  the  time  that 
the  meat  is  cooked  may  be  calculated.  These  three 
columns  refer  to  the  whole  of  the  table.  The  fourth 
column  gives  the  time  that  each  joint  was  subjected  to 
boiling  ;  it  does  not  refer  to  the  control  experiments,  all 
of  which  were  made  with  raw  meat ;  the  fifth  column 


indicates  the  number  of  animals  in  each  feeding 
experiment ;  the  sixth  column  the  weight  of  meat  taken 
by  each  group  of  animals ;  in  the  seventh  column  is 
given  the  number  of  animals  that  survived  the  feeding 
more  than  28  days,  and  only  this  number  was  taken  as 
giving  any  guide  to  the  conditions  resulting ;  then  in 
the  eighth  column  the  net  results  are  given,  in  this 
case  every  one  being  negative,  is  represented  by  "nil  "  ; 
columns  nine  and  ten  are  devoted  to  the  control  feeding 
experiments  ;  in  the  former  is  indicated  the  number 
of  animals  fed,  and  in  the  latter  the  results  are  a:iven, 
"  nil  "  or  "  tubercular  "  as  the  case  may  be.  These  are 
followed  by  similar  columns  under  the  heading 
' '  inoculation  experiments."  At  the  foot  of  each  column 
the  general  results  are  given. 

Summary  of  Results. 

67  The  results  of  these  experiments  may  be  summed  up 
very  briefly. 

Of  56  animals  (all  guinea  pigs)  fed  with  boiled  meat 
from  10  cows  not  one  developed  the  slightest  trace  of 
tuberculosis,  but  it  must  be  observed  that  of  31  control 
animals  fed  with  meat  from  the  same  cows,  every  one 
remained  perfectly  healthy,  while  Dr.  Martin,  carrying 
on  a  similar  series  of  experiments  with  raw  meat, 
obtained  only  one  positive  result  out  of  24  animals  fed. 

In  the  inoculation  series  (a  comparatively  small  one) 
only  6  guinea  pigs  were  inoculated  with  boiled  meat 
taken  from  3  cows ;  3  died  before  the  tubercle,  if 
present,  had  time  to  manifest  itself,  and  the  other  3 
were  utiafFected,  whilst  of  6  control  guinea  pigs  inocu- 
lated with  raw  meat,  2  died  too  early  to  be  taken 
account  of,  3  were  unafl^ected,  and  one  was  tubercular, 
viz.,  that  inoculated  with  flesh  from  Cow  No.  32. 
Dr.  Martin,  carrying  on  a  similar  series  of  experiments 
with  raw  meat,  obtained  positive  results  in  4  animals 
out  of  17  (from  cows  6,  13  and  22.) 

Koasting, 

68  We  may  pat  exactly  the  same  interpretation,  and 
give  the  same  explanation  of  Table  No.  Vll.,  in  which 
the  roasting  experiments  are  recorded,  the  only  diffe- 
rence being  that  the  meat  was,  in  most  instances, 
exposed  to  the  heating  pi-ocess  for  20  minutes,  per 
pound  weight  instead  of  for  15  minutes,  as  in  the  case 
of  the  boiling  experiments. 

Here  it  will  be  noted  that  the  meat  from  12  cows  was 
used  after  it  had  been  roasted  ;  48  animals  were  fed  on 
this  meat,  but  not  one  developed  tuberculosis.  There 
were  34  control  animals  fed  on  raw  meat  from  the  same 
cows,  and  here  again  not  a  single  one  developed  tuber- 
culosis. Dr.  Martin,  however,  feeding  26  animals, 
obtained  positive  results  in  three  of  them. 

Coming,  now,  to  inoculations  of  roasted  meat  from 
3  cows,  Nos.  15,  23,  and  30  ;  of  7  guinea-pijjs  experi- 
mented on,  not  one  developed  tuberculosis,  and  7 
control  guinea-pigs  inoculated  with  raw  meat  all 
escaped  infection.  But  of  Dr.  Martin's  15  inoculations 
with  raw  meat  from  the  same  cows,  4  contracted 
tuberculosis. 

The  comparatively  large  number  of  positive  results 
obtained  in  Dr.  Martin's  series  of  experiments  indicates 
beyond  possibility  of  doubt  the  presence  of  infective 
material  in  the  meat  as  it  was  sent  out  from  the 
slaughter  houses,  and  shows  that  extreme  care  is 
necessary  in  the  after  treatment  of  the  meat  in  order 
to  render  it  innocuous,  for  it  must  be  borne  in  mind 
that  we  have  to  guard  against  afl^ecting  not  only 
healthy  individuals,  but  those,  both  children  and 
adults,  suffering  from  catarrhal  or  other  afi'ection — 
disease  or  injury — -of  the  alimentary  tract,  in  which  the 
mucous  surfaces  are  so  altered  that  any  tubercular  mate, 
rial  applied  to  them  bears  much  the  same  relation  to 
them  that  inoculated  material  bears  to  the  unprotected 
tissues  into  which  it  is  introduced.  It  is  for  this  reason 
that  throughout  these  experiments  such  stress  is  laid  on 
the  absolute  necessity  of  determining  not  only  whether 
the  tubercular  material  was  capable  of  infecting  a 
healthy  animal  through  feeding,  but  also  whether  it 
remained,  though  with  its  virulence  diminished, 
sufficiently  active  to  produce  tuberculosis  by  means 
Of  inoculation. 

The  results  in  this  series  of  experiments  are  so  very 
simple  that  it  is  not  necessary  to  do  more  than  set  out 
the  results  obtained  from  boiling  and  roasting  in 
tabular  form,  giving  the  raw  meat  experiments  as 
controls  in  the  following  very  interesting  tables 
(Nos.  VI.,  VII.  and  VIII). 
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Time 

1  hour, 
1  hoiir, 

40  minutes, 
1  hour. 

30  minutes. 
50  minutes, 
40  minutes. 

1  hour. 
45  minutes. 
40  minutes. 

40  minutes. 

45  minutes. 
No  feeding 
experiments. 

Size,  and 
Wei  Kilt  of 
Joint  in 
Grammes 
and  Lbs, 

2  kilos 
380  grammes 
(5  lbs.  3  ozs.) 
chiefly  bone. 

Chiefly  bone 
not  weighed. 

Ikilo 
800  grammes. 
(3  lbs.  15  ozs,) 

Ikilo 
800  grammes 
(3  lbs,  15  ozs,) 
chiefly  bone. 
Chiefly  bore 
not  weighed, 

1  kilo 
300  grammes. 
(21bs.l3ioz6y 

1  kilo. 
(2  lbs.  3  ozs.) 

8  kilos. 
(6  lbs,  9  ozs.) 

Chiefly  bone 
not  weighed, 

1  kilo 
500  grammes, 
(3  lbs,  4J  ozs,) 

Portion 
of  Carcase 
used. 
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ribs 
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removed. 
Meat  from 

ribs,  i.e., 
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muscles. 

Rump, 
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ribs. 

Poreleg. 

Rump. 

Rump. 

Rump. 
Buttock. 

Meat  from 
ribs,  i.e., 

intercostal 
muscles 

with  pleura 
attached. 
Loin. 

rianlt., 

No,  of 
Cow. 

Parts 
affected. 

APPENDIX 


119 


a 

H 


Sc 

IT 


^4 


,  H  QJ  d  it  c 


2  s 


.2  « 
—  o 


O 


C  c3  C 


S  0 
o  ;a  ti 


•a 

S  a 
H  e 


•a  -u-s  oj  o? 
3 j=  *i  £^ 


scP 


0 

u 

h 

e 

.a  . 


« 

2g: 


0 

e 


S  o  9 

sis 


5  3 


So 

o5 
to 

Dr. 

'S. 

'S. 

Id 

OJ 

oa 

0 

C 

s 

u 

c 
'3 

'3 
iC 

■3 
tt 

CM 

M: 

CO 

a  c 


CO;] 


2i«- 

a  u  0) 

fl  a  d 


0)  ^ 
.S  be 


o 
u 


3 


 s . 


Id 

?,  w 
«  o 

a  o  3 


kO 


.  to 


tpfi 


§: 

tc- 

be 

Pip 

ft  bo 

T 

0! 

OJ 

lis 

:s 

0 

inea- 

OU 
'S, 

P 

OS 

0 

.s 

1  pig 
inea- 

S: 

tc 

bL' 

CO 

CO 

a- 


.9  „d 

..  O.O) 


k5  ^( 


a  o  3 


CO  BW 


«  r-l 


6  s  3  5  as 

g  o  =3  c  ?  o 
5it~  scS 


o  ^ 


CD  M 

s  s 


is 


bo  13 


id 

■H 


i  o  s 

a;  ^  ^  ;i; 


o  O  -/      y)  c  TSi  ^  o      0;  o 


#0 


to 


P  D 

J  be 


CM       ^  gn!,'"  PHK. 

CO     <N  a-raco  ''^Zco  bt— 


73 

-2  S 


«  S  o 
a  S  o 

H  h  4 


120 


ROYAL  COMMISSION  ON  TUBERCULOSIS  : 


TABLE  VIII. 


71  SuMMABY  of  Eesults  Contained  in  the  two  foregoing 
Tables.  The  Ccwtrols  include  both  Dr.  Martin's 
experiments  and  my  own. 


Inocu- 
lated. 

Result. 

Ted. 

Result. 

Boiled  meat  from  11  cows 

3 

ATil 
iMl, 

OO 

XMl. 

Eaw  meat   from   10  cows 
(controls) . 

21 

5  tub. 

55 

1  tub. 

Boasted  meat  from  12  cows  - 

7 

Nil. 

48 

Nil. 

Raw  meat  from  9  cows  (con- 
trols). 

22 

4  tub. 

60 

3  tub. 

Cooked  meat  from  15  cows  - 

10 

Nil. 

104 

Nil. 

Raw   meat   from  12  cows 
(controls) . 

i3 

9  tub. 

115 

4  tub. 

From  this  table  it  will  be  seen  that  of  114  animals  fed 
or  inoculated  with  meat  subjected  to  cooking,  by  boil- 
ing or  roasting,  taken  from  15  cows,  not  a  single  one 
contracted  tuberculosis.  Meat  from  the  same  animals 
was  not  always  used  in  both  boiling  and  roasting 
experiments. 

Whilst  of  158  animals  treated  in  a  similar  manner 
with  raw  meat  from  the  same  cows,  13  became 
tubercular. 

As  has  already  been  pointed  out,  the  positive  results 
were  obtained  almost  entirely  from  cows  in  an 
advanced  and  generalised  stage  of  the  disease. 

It  will  be  noticed  that  the  per-centage  of  positive 
results  obtained  by  inoculation  experiments  weie  to 
those  obtained  by  feeding  as  20"9  to  3'47. 

Part  IV. 

Eepokt   on  Feeding  and  Inoculation  Expekiments 
(avith  Controls)  with  manifestly  Tuberculous 
Material — Glands,  Lung,  Udder,  &c. 
(a.)  Boiled,    (b.)  Hoasted. 
Object  of  the  Investigation. 

72  Having  determined  the  nature  and  degree  of  the 
danger  to  be  anticipated  from  the  use  of  tuberculous 
meat,  and  taking  into  consideration  the  fact  that  under 


certain  conditions  tubercular  glands  might  accidentally 
be  left  in  the  joints  of  meat,  or  that  tuberculous  material 
might  be  carried  in  by  the  butchers'  knife  during  the 
process  of  cutting  up  the  meat,  taken  from  tuberculous 
animals,  it  was  considered  necessary  to  find  out  the 
degree  and  nature  of  the  danger  arising  from  the  use  Cookii 
of  tuberculous  material,  and  of  determining  how  such  eiperi 
material   of   known   infectivity  could  be  rendered  f^sth'" 
innocuous.    As  a  first  step  towards  a  solution  of  this  tuben  > 
question,  a  series  of  cooking  experiments  with  manifestly  '"^f'" 
tubercular  material — glands,  lung,  and  udder,  &c. — was 
carried  out,  of  which  the  details  will  be  found  in  Tables 
Nos.  IX.  and  X.,  pp.  121,  122. 

General  Method  of  Procedure. 

73  In  this  series  of  experiments  portions  of  obviously  Matei 
tubercular  organs  or  glands  taken  from  9  cows  and  1 
phthisical  lung  (in  all  of  which  tubercle  bacilli  were 
easily  demonstrated)  were  used  as  material  for  feeding 

and  inoculation   after  they  had   been   subjected  to 
boiling  or  roasting.    The  same  arrangement  of  the 
tables  is  observed  as  is  given  in  connexion  with  the  || 
previous  set  of  cooking  experiments.  M 

Boiling.  ■ 

74  Of  41  animals  (40  guinea-pigs  and  1  pig)  fed  on  ■ 
obviously  tubercular  material,  that  had  been  subjected  M 
to  boiling,  obtained  from  8  tubercular  cows  and  1  tnber-  ■ 
cular  human  lung,    only  4  developed   tuberculosis,  I 
whilst  of  18  animals  (1  pig  and  17  guinea-pigs)  fed  M 
on  raw  material  from  the  same  source,  14  developed  H 
tuberculosis.    In  all  these  cases  where  positive  results  " 
were  obtained  the  material  had   been  cooked  for  a  ],„n^' 
shorter  time  than  that  allowed  by  cooks  in  the  kitchen,  easily 
In  each  case  the  infective  material  was  lung,  which  is 
exceedingly  voluminous  in  proportion  to  its  weight ;  in 
addition  to  this  the  caseous  material  which  it  contained 

was  somewhat  deeply  embedded  in  its  substance,  and 
was  surrounded  by  a  dense  fibrous  capsule.    The  slices 
of  udder  and  glands,  and  even  some  pieces  of  lung  ^ 
subjected  to  boiling  for  a  longer  time  were  invariably  h 
non-infective.  ^ 
In  the  inoculation  experiments  with  boiled  tuber-  |^ 
cnlons  material,  only  2  out  of  16  guinea-pigs  became  N 
tubei'cutous,  one  infected  with  material  from  a  thin  i 
slice  of  the  udder  of  Cow  'No.  9,  the  other  from  a  piece     •  ^ 
of  caseous  tubercle  from  the  lung  of  Cow  No.  19.    The  v{ 
control  inoculations  gave  11  positive  results  out  of 
12  animals  experimented  on.  i, 
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Material 
used. 

Cow  22 

Cow  23 

General 
result, 
2  cows. 

Hoastiug. 

75  Of  the  two  sets  of  experiments  made  with,  roasted 
tubercular  material  taken  from  2  cows  in  an  advanced 
stage  of  disease,  3  guinea-pigs,  out  of  5  animals  fed, 
developed  tuberculosis,  whilst  of  3  animals  fed  with  raw 
material  of  a  similar  nature  and  from  the  same  cowe, 
2  became  tubercular. 

It  should  be  noted  in  this  connexion  that  raw  tuber- 
culous glands  contained  the  most  virulent  material 
that  was  ever  obtained  by  us  in  solid  form  ;  when  roasted 
this  material  still  remained  infective.  Material  from 
tuberculous  lungs  also,  though  not  giving  the  same 
number  of  positive  results  when  ingested  or  inoculated 
raWj  could  not  easily  be  rendered  innocuous  by  cooking. 
In  this  series  there  was  only  one  case  in  which  the 
lung  was  roasted.  The  roasted  lung  proved  non- 
infective  both  as  regards  feeding  and  inoculation.  11 
out  of  12  control  guinea-pigs  inoculated  with  the  raw 
tuberculous  material  from  the  same  sources  developed 
tuberculosis  at  an  early  date. 

Summary  of  Besults. 

76  Put  into  tabular  form,  (Table  No.  XI.),  we  obtain  the 
following  survey  of  these  experiments.  Out  of  63  aniiaals 
fed  or  inoculated  with  cooked  tubercular  material  of 
various  kinds  only  9  or  14"2  per  cent,  became  tuber- 
cular. Of  those  inoculated,  2  out  of  17  or  11'7  per  cent, 
became  tubercular,  whilst  of  the  animals  fed,  7  out  of 
46  or  16'2  per  cent,  became  tubercular. 

When  raw  tubercular  material  from  the  same  sources 
was  used  for  feeding  and  inoculation,  27  animals  out 
of  33  or  nearly  81'b  were  affected.  Of  the  inoculated 
animals,  11  out  of  12  animals  or  91'6  per  cent,  succumbed 
to  tuberculosis,  whilst  of  the  animals  fed,  16  out  of  21 
or  76'1  per  cent,  were  attacked. 

TASLE  XI. 


Inocu- 
lated. 

Result. 

Ped. 

Result. 

Roasted  tubercular  glands, 
lung,  &c.,  from  2  cows. 

1 

Nil. 

5 

3 

tuber- 
cular. 

Haw  tubercular  glands  from 
1  cow. 

3 

2 

tuber- 
cular. 

Boiled  glands,  lung,  &c.,  8 
cows  and  1  human  being. 

16 

2 

tuber- 
cular. 

41 

tuber- 
cular. 

Raw  glands,  lung,  &c.,  6  cows 
and  1  human  lung. 

12 

3.1 

tuber, 
cular 

18 

la 
tuber- 
cular. 

General  results  with  cooked 
tuberculous  material. 

17 

2 

tuber- 
cular. 

46 

7 

tuber- 
cular. 

General  results  with  raw 
tuberculous  material. 

12 

11 
tuber- 
cular. 

21 

16 

tuber- 
cular. 

G«ne) 
resull 


Conclusions. 

77  The  two  chief  points  brought  out  by  this  table  are 
that  where  obviously  tubercular  material  (that  is 
material  containing  a  considerable  number  of  tubercle 
bacilli,  of  course  in  a  virulent  form)  is  used,  not  only  is 
the  percentage  of  the  animals  alf  ected  in  both  feeding  and 
inoculation  experiments  large,  but  the  percentages 
of  positive  results  obtained  by  these  methods  approxi- 
mate much  more  closely  than  when  the  active  infective 
agent  is  present  in  smaller  numbers  or  quantities  ;  this, 
of  course,  is  what  one  would  expect,  as  the  extreme 
limit  of  infectivity  is  more  and  more  nearly  approached. 

The  second  point  is  that  the  most  deadly  tubercular 
material  can  be  rendered  absolutely  innocuous  so  far  as 
any-  spreading  infective  disease  is  concerned  by  the 
action  of  a  temperature  at  which  water  boils.  We 
have  evidence,  see  Part  XII.  and  XIII.  (Milk), 
pp.  221  et  seq.,  that  a  lower  temperature  than  this  is 
suflBcient  to  bring  about  the  same  results  when 
allowed  to  act  for  a  longer  time  but,  for  the  present, 
it  is  sufficient  to  State  that  bailing  for  an  instant, 
even,  renders  the  tubercle  bacillus  absolutely  inno- 
cuous; it  must  be  borne  in  mind,  however,  and 
we  have  ample  evidence  of  this  in  the  experiments 
before  us,  that  each  se23arate  part  of  the  tuberculous 
material  must  be  subjected  to  the  direct  action  of 
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the  boiling  temperature  in  order  that  its  activity 
may  be  completely  destroyed,  for,  as  in  the  case  of  the 
slices  of  udder  from  Cow  No.  9  half  an  inch  thick, 
subjected  to  five  minutes  boiling,  the  central  portion, 
though  no  longer  capable  of  producing  tuberculosis 
when  taken  into  the  alimentary  canal  of  a  guinea-pig, 
was  still  capable  of  setting  up  the  disease  when 
inoculated  into  the  subcutaneous  tissues,  whilst  in  the 
case  of  Cow  21  the  lang,  boiled  for  50  minutes  only, 
still  remained  infective,  in  a  remarkable  degree,  oven 
when  used  for  feeding  purposes. 


PART  Y. 

Eepoet  on  Feeding  and  Inoculation  Experiments 
(with  Oontrols)  with  Meat  bendeeed  Infective 
BY  the  Addition  of  Obviously  TuiiBKCULAR 
'Matekial. 

(a.)  Boiled;  (b.)  Roasted. 

Object  of  the  Investigation. 

78  These  experiments  were  carried  out  for  the  purpose 
of  ascertaining  what  would  be  the  fate  of  obviously 
tubercular  material  present  in  the  substance  of  meat 
during  the  process  of  cooking. 

It  has  already  been  proved  that  tuberculous  material 
accidentally  smeared  on  the  outside  of  a  joint  is  readily 
rendered  innocuous,  in  most  cases,  at  any  rate,  by 
plunging  the  joint  into  boiling  water  for  a  few  minutes, 
and  of  course  also  by  the  process  of  cooking  to  which 
meat  is  usually  subjected  before  it  is  served  up  for 
consumption.  It  is  well  known,  however,  that  meat, 
especially  second-class  meat,  is,  before  it  leaves  the  hand 
of  the  butcher,  often  made  into  rolls  which  are  firmly 
bound  with  string  and  are  cooked  without  being  again 
undone.  Tubercular  matter  may  thus  be  contained 
within  the  roll  where  it  is  well  protected  from  the 
action  of  a  high  temperature  unless  the  exposure  of 
the  meat  to  the  action  of  heat  be  coafcinued  for  a  very 
prolonged  period.  "When  meat  is  salted  it  is  also  ofcen 
treated  in  this  same  way.  There  has  also  been  pointed 
out  the  possibility  of  the  accidental  presence  of  tuber- 
cular glands  in  what  is  apparently  otherwise  healthy 
and  sound  meat.* 

The  thin  muscles  of  the  wall  of  the  abdomen  which 
lie  immediately  under  the  peritoneum,  so  frequently 
affected  by  tuberculosis,  are  just  those  which  are 
most  readily  made  into  rolls,  and  as  the  danger  of 
infective  material  still  remaining  adherent  in  such 
cases  is  very  considerable,  it  was  thought  necessary 
to  determine  the  infectivity  of  meat  intentionally 
contaminated  and  then  cooked. 

Method  of  Procedwe. 

79  The  experiments  made  were  of  two  kinds.  In  the 
larger  number  of  these  experiments  a  piece  of  sirloin 
was  obtained  from  a  local  butcher;  from  this  sirloin 
the  butcher  was  requested  to  remove  the  bone.  It  was 
then  cut  mto  a  strip  of  from  18  inches  to  24  inches 
long  and  varying  in  thickness  from  1  inch  to  l^-  inches  ; 
this  was  laid  out  ou  a  table  and  small  incisions  were 
made  over  the  whole  of  the  upper  surface.  An  emul- 
sion of  obviously  tubercular  material  was  prepared  by 
grinding  and  pounding  down  tubercular  organs  from 
cattle,  pigs  or  guinea-pigs,  mixing  this  with  milk  and 
passing  the  mixture  through  a  fine  sieve,  the  part 
kept  back  being  again  j^round  and  pounded  until  it 
would  all  pass  through.  This  emulsion  was  thoroughly 
rubbed  into  the  incisions  and  over  the  whole  surface 
of  the  meat,  which  was  then  rolled  up  from  one  end, 
so  that  layers  of  finely  divided  tubercular  material 
were  enclosed  at  different  distances  from  the  surface  ; 
this  roll  was  then  firmly  bound  in  all  directions  with 
string,  SQ  as  to  prevent,  as  far  as  possible,  the  access  of 
boiling  water  between  the  layers. 

*  I  am  informed  by  Dr.  Hamilton,  Professor  of  Pathology  in  the 
"University  of  Aberdeen,  that  on  two  occasions  he  has  found  a  tubercular 
gland  in  the  centre  of  a  joint  served  at  table. 


Second 
method  of 
infecting 
the  meat 
used  f<jr 
experiment. 


Amount  of 

infective 
m  aterial 
used. 


Treatment 
of  cooked 
mfective 
material. 


The  prepared  roll  was  then  cooked  for  a  period  'Time  of 
corresponding  to  its  size,  usually  a  quarter  of  an  hour 
for  each  pound  weight  in  the,  boiling  experiments,  and 
20  minutes  for  each  pound,  in  the  roasting  experiments. 

Pieces  of  fusible  metal  of  different  melting  points  Method  of 
were  in  some  cases  introduced  along  with  the  tuber-  fhl^t^^^^^ 
culous    material   between    the  layers   of  the   meat,  perature 
whilst  in  obher  cases  thermometers  were  pushed  for  reached, 
different  distances  into  the  substance  of  the  roll  and 
then  tied  firmly  in  position,  in  order  to  prevent  the 
water  or  fat  filtering  along  the  side  of  the  stem  of  the 
thermometer  dawn  to  the  bulb. 

In  a  couple  of  experiments,  one  boiling  and  one 
roasting,  the  tuberculous  material  was  introduced 
3  inches  from  the  nearest  surface,  and  as  near  the  bone 
as  possible,  by  means  of  a  glass  pipette  into  a  block  of 
meat.  The  opening  made  by  the  pipette  was  then 
carefully  closed  by  means  of  a  slip  or  plug  of  meat, 
which  was  held  in  position  by  a  pin  or  skewer 
firmly  bound  with  string,  so  as  to  press  together  the 
opposed  surfaces  along  the  incision. 

In  both  methods  of  infection  the  quantity  of  tuber- 
culous material  introduced  was  no  doubt  considerably 
greater  than  would  probably  ever  be  present  as  the 
result  of  accidental  contamiiiation,  but  the  results  as 
regards  the  action  of  heat  on  the  infective  material 
were  exactly  the  same  as  would  be  obtained  in  the 
ordinary  process  of  cooking,  and  the  larger  quantity 
was  used  merely  in  order  that  one  might  make  more 
sure  of  obtaining  a  sufficient  quantity  for  experimental 
purposes  when  the  joint  came  to  be  opened  up  after  it 
had  been  cooked. 

After  the  meat  had  been  aiiowod  to  cool,  it  wai 
carefully  unrolled,  the  condition  of  the  fusible  metal 
was  observed,  and  then  portions  of  the  smeared  surfaces 
at  different  depths  of  the  joint  were  removed  with 
sterilised  knives  and  transferred  to  a  mortar  sterilised 
by  means  of  carbolic  acid,  spirit  and  boiled  water.  This 
tubercular  material  was  then  broken  down  with  a  small 
quantity  of  water,  and  passed,  just  as  in  the  case  of  the 
preparation  of  the  emulsion,  through  a  metal  strainer, 
which  had  been  carefully  sterilised  in  the  above  fashion ; 
the  fluid  so  obtained  was  used  for  injection  into  the 
peritoneal  cavity,  and  it  was  found  that  the  guinea-pigs 
bore  this  injection  extremely  well;  for  subcutaneous 
inoculation  small  fragments  of  the  scrapings  were 
carefully  inserted  under  the  skin,  great  care  being 
taken  that  all  the  knives  and  scissors  used  had  in 
the  first  instance  been  sterilised  by  means  of  heat  or 
carbolic  acid. 

The  meat  used  for  feeding  experiments  was  also  Feeding  ex- 
taken  from  different  layers,  that  is,  at  different  distances  perimentg, 
from  the  surface  of  the  joint.    Reference  to  this  is 
made  in  tables  No.  XII.  and  XIII.,  pp.  221,  et  seq. 
giving  the  general  results  of  the  experiments. 

The  prepared  meat  was  kept  as  long  as  possible  in 
sterile  beakers  in  the  ice  safe,  the  animals  being  fed 
with  small  quantities  twice  a  day,  as  long  as  the  meat 
lasted  or  as  long  as  the  guinea-pigs  would  take  it ;  the 
amounts  used  are  also  given  in  the  tables. 

As  the  source  of  the  tubercular  material  was  not  of 
importance,  we  have  not  given  this  in  detail. 

Descr  iption  of  Flan  of  Tables  XII.  and  XIII. 

80  The  first  column  in  each  table  gives  the  number  of 
the  experiment  in  this  series  ;  the  second  column  gives 
the  nature  of  the  material  used ;  the  third ,  the  size  in 
inches  and  weight  in  kilogi'ammes  and  pounds  of  the 
jomt ;  these  three  columns  refer  to  the  whole  table  ;  the 
fourth  column  gives  the  time  that  the  meat  was 
subjected  to  boiling  or  roasting,  roughly  calculated  as 
in  the  other  tables  in  which  cooking  experiments  are 
recorded,  as  15  minutes  per  pound  in "  the  boiling 
exDeriments  and  20  minutes  per  pound  in  the  roasting 
experiments.  The  other  columns  are  arranged  as  in 
the  previous  tables. 


Injection 
and  inocu- 
lation ex- 
periments. 
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Time 
roastefl. 

8i  hours, 

Si  hours.  " 
24  hours. 

2  hours. 

Size  and 
Weight 

of 
Joint. 

Roll, 
10  inches 
X  6  inches, 
4  kilos 
700  grammes, 

Roll, 
10  inches 
X  6  inches, 
4  kilos 
700  grammes 
(10lhs.4iozs.) 

Roll, 
8  kilos 
160  grammes 
(7  lbs.) 

Roll, 
1  kilos 
800  grammes 
(S  lbs.  15  ozs.) 
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Ordinary  cooldng  not  sufficient  to  destroy  the  "bacillus 
tuberculosis  in  meat. 

81  It  is  obvious  from  the  results  obtained  from  this 
series  of  experiments  that  the  temperature  attained  in 
the  centre  of  a  roasted  or  boiled  roll  is  not  sufficient  to 
render  the  contained  tubercular  material  innocuous 
■when  given  as  food  ;  this  fact  is  even  more  strikingly- 
accentuated  when  the  material  is  used  for  inoculation 
or  injection  experiments. 

The  tubercular  material  with  which  the  meat  was 
smeared  contained  so  many  bacilli  that  it  was  deemed 
quite  unnecessary  to  make  any  special  control  inocula- 
tion experiments  ;  that  this  was  unnecessary  is  evident 
from  the  fact  that  90  per  cent,  of  the  animals  fed  with  the 
Taw  material  developed  tuberculosis.    See  Table  XIV. 

Boiling. 

82  The  raw  material  used  in  this  series  of  experiments 
being  so  distinctly  virulent,  it  is  interesting  to  find 
that  though  still  dangerous,  its  power  of  giving  tuber- 
culosis when  ingested  in  the  alimentary  canal  had  been 
distinctly  diminished ;  only  2  animals  out  of  15,  or 
13*3  per  cent.,  in  the  ease  where  boiled  meat  had  been 
used,  contracting  the  disease. 

Roasting. 

83  In  the  case  of  the  roasted  meat  (as  in  the  roasting 
experiment  with  tuberculous  glands  and  lung),  the 
diminution  in  the  virulence  was  not  so  great,  as  5  out 
of  21  animals  fed  with  this  material,  or  23'8  per  cent, 
still  contracted  tuberculosis  (Table  XIY.).  These 
figures  however  do  not  accurately  represent  the  danger 
to  be  anticipated  from  the  use  of  such  material  under 
certain  conditions  and  in  some  animals,  for  it  will  be 
noted  that  when  inoculation  was  resorted  to  in  order 
to  test  the  virulence  of  the  cooked  tubercular  material, 
the  percentage  of  positive  results  in  the  case  of  the 
boiled  smeared  meat  was  over  61'1  per  cent.,  11  guinea- 
pigs  out  of  18  succumbing  to  tuberculosis  under  these 
conditions,  whilst  somewhat  curiously  in  the  case  of 
roasted  meat,  only  60  per  cent. ,  that  is,  1 0  out  of  20 
guinea-pigs  were  affected.  This  apparent  variation 
from  what  has  usually  been  found  in  connexion 
with  the  diminution  of  the  virulence  of  the  tubercle 
bacillus  when  subjected  to  boiling  or  roasting  is  in 
great  part  explained  by  the  fact,  as  will  be  seen  on 
reference  to  Tables  Nos.  XII.  and  XIII.,  that  a  larger 
number  of  the  animals  experimented  upon  died  before 
tuberculosis  could  possibly  have  developed  when  roasted 
meat  was  used  for  inoculation  purposes  than  when 
boiled  meat  was  used. 

Genehal  Results  or  these  Experiments. 

84  The  general  results  may  be  seen  at  a  glance  in  Table 
No.  XIV. 

tAbLE  XIV. 


Inocu- 
lated or 
Injected. 

Result. 

Fed. 

Result. 

Boiled  Smeared  Meat 

18 

11 
Tuber- 
cular. 

15 

2 

Tuber- 
cular. 

■Raw  material  (controls) 

9 

8 

Tuber- 
cular. 

Roasted  smeared  meat 

20 

10 

Tuber- 
cular. 

21 

5 

Tuber- 
cular. 

Raw  material  (controls) 

11 

lO 

Tuber- 
cular. 

General  results  with  cooked 
smeared  meat. 

88 

21 
Tuber- 
cular. 

56 

7 

Tuber- 
cular. 

General  results    -with  raw 
material  (controls). 

20 

18 

Tuber, 
cular. 

whilst  of  the  20  control  animals  fed  (it  was  not  con- 
sidered necessary  to  make  any  control  inoculation 
experiments)  with  the  raw  virulent  material,  18  animals, 
or  90  per  cent.,  became  tubercular. 

Conclusions. 

85  From  these  experiments  it  is  evident  that  if  tuber- 
cular material  is  left  adhering  to  the  meat  that  is 
afterwards  rolled  (a  method  of  dealing  with  meat, 
especially  meat  of  inferior  quality,  very  commonly 
resorted  to)  roasting  and  boiling  as  ordinarily  carried  out 
cannot  be  relied  upon  to  destroy  its  infectivity.  The 
reason  for  this  will  be  gathered  on  reference  to  the 
results  of  the  experiments  obtained  with  meat  into 
which  pieces  of  fusible  metal  and  thermometers  had 
been  inserted  in  order  to  determine  the  actual  tem- 
perature attained  in  different  parts  of  these  joints,  the 
temperature  being  in  most  cases  very  much  lower  than 
one  would  have  expected,  even  in  cases  where  the  meat 
appears  from  the  cook's  point  of  view  to  be  thoroughly 
cooked. 

A  most  important  deduction  to  be  drawn  from  these 
experiments  is  that  if  the  peritoneal  layer  investing 
the  thin  muscles  of  the  abdomen  of  the  cow  is  affected 
with  tuberculosis,  the  muscular  wall  should  invariably 
be  confiscated  and  destroyed.  The  danger  of  tuber- 
culous glands  remaining  in  solid  joints  and  becoming  a 
source  of  infection  is  comparatively  unimportant,  thovigh 
should  such  gland  be  present  in  the  centre  of  a  joint 
it  will  be  readily  understood  that  it  might  prove  a 
source  of  veiy  grave  danger. 


From  the  above  figures  it  may  be  gathered  that  of  74 
animals  to  which  the  boiled  or  roasted  smeared  meat 
had  been  given,  either  as  food  or  in  the  form  of  subcu- 
taneous inoculation  or  intraperitoneal  injection,  28 
animals,  or  over  37*8  per  cent.,  developed  tuberculosis  ; 
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PAET  VI. 

Tempeeatube  Expekiments  made  with  Fusible  Metal 
PLACED  in  Meat  that  was  aftekwakds  Boileb  ok 
Roasted. 

Object  of  the  Investigation. 

86  The  cooking  experiments,  both  boiling  and  roasting, 
carried  on  with  joints  over  which  virulent  tubercular 
material  had  been  purposely  smeared,  left  no  doubt  in 
my  mind  that  it  was  not  possible  to  rely  upon  cooking 
methods  as  usually  carried  out  in  the  kitchen  to 
thoroughly  disinfect  or  to  render  perfectly  innocuous 
such  tubercular  material  as  might  be  present  acci- 
dentally or  artificially  enclosed  within  the  meat. 

These  cooking  experiments  are  most  instructive  on 
this  point.  From  experiments  with  artificially-pre- 
pared tubercular  milk  it  has  also  been  possible  to 
gauge  fairly  accurately  the  conditions  of  temperature 
necessary  to  render  tubercular  material  innocuous,  both 
as  regards  feeding  and  inoculation  {see  Part  IX.,  p.  150), 
so  that  it  was  now  necessary  to  determine  whether  it 
was  possible  to  obtain  a  sufficiently  high  temperature 
at  various  distances  from  the  surface  of  the  joint  when 
it  was  cooked  in  the  ordinary  fashion,  to  justify  us  in 
saying  definitely  whether  the  tubercle  bacillus  would 
be  killed  or  not  either  near  the  surface  or  toward  the 
centre. 

87  Experiments  were  first  carried  on  with  fusible  metal 

in  order  that  the  conditions  under  which  the  temperature  ble  motal. 

"  indicators  "  were  placed  might  resemble  as  closely  as 

possible  those  under  which  the  tubercular  m&,terial  in 

meat  is  placed  when  exposed  to  the   action  of  the 

temperatures  attained  during  the  process  of  roasting  or 

boiling. 

The  pieces  of  fusible  metal  are  pushed  into  small 
incisions  in  the  joint,  or  placed  between  the  layers  of  a 
roll :  they  are  then  cut  off  from  the  hot  fat  and  the 
direct  action  of  the  fire  or  boiling  water  by  being 
firmly  tied  in  with  loops  of  string  carried  round  and 
across  the  incision  and  around  the  roll  in  all  directions. 
The  records  obtained  could  not,  of  course,  be  as  exact,  Disad\  am- 
or perhaps  one  should  eay  as  regular,  as  those  given  tages. 
when  thermometers  were  used,  and  this,  as  was  after- 
wards found,  for  two  reasons ;  first,  the  melting 
points  of  the  fusible  metal  were  so  arranged  in 
series  that  there  were  intervals  of  10°  0.  between 
each ;  in  making  up  fusible  metal,  however,  it  is 
always  a  somewhat  difficult  matter  first  of  all  to 
obtain  such  a  mixture  of  the  various  elements  of  the 
alloy  as  to  give  the  exact  melting  point  required ; 
whilst  it  is  also  found  that  every  time  the  metal  is 
melted  for  control  and  other  purposes  its  melting  point 
becomes  slightly  altered.  It  was  found,  however,  as  a 
matter  of  fact,  that  wherever  a  thermometer  and  fusible 
metal  were  used  together  there  was  seldom  a  dis- 
crepancy of  more  than  a  couple  c»f  degrees,  centigrade, 
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between  that  recorded  by  the  thermometer  and  that 
obtained   with    the    fnsible   metal.     In    the  second 
place,  it  was  not  always  an  easy  matter  to  gauge 
accurately  the  distance  from  the  surface  of  the  meat  at 
which  the  metal  was  inserted,  as  even  in  the  case  of 
solid  square  joints  or  blocks  of  meat  taken  from  the 
SurfacP        "inlift,"    these   distances   could  only  be  measured 
infection.      approximately,  sav,  within  a  quarter  of  an  inch;  in 
other  cases  no  doubt  the  metal  might  be  placed  at  a 
certain  distance  from  the  surface,  but  it  had  always  to 
be  borne  in  mind  that  it  was  really  only  cut  off  from 
the  action  of  tbe  boiling  water  or  the  hot  dripping  by 
the  distance  that  lay  between  it  and  the  larger  loose 
strands  of  inter-muscular  tissue,  along  which,  if  left 
Infective       uncompressed  by  the  binding  string,  these  hot  fluids 
Si^treoV"    might  pass.    This  being  the  case,  it  will  be  readily 
joint.  understood  that  where  masses  and  strips  of  meat  held 

together  only  by  these  same  loose  bauds  had  to  be  dealt 
with,  the  heat  would  necessarily  have  much  more  free 
access  to  the  metal,  even  when  the  mass  was  more  or 
less  firmly  bound  together  by  means  of  sutures  and 
string  than  when  the  more  solid  joints  were  used.  As, 
however,  these  are  exactly  the  conditions  met  with  in 
actual  practice,  the  experiments  may,  for  oar  present 
purposes,  be  looked  upon  as  being  the  more  Valuable. 
In  the  case  of  the  rolls  specially  prepared,  the  condi- 
tions were  of  course  much  more  constant,  as  all  could 
be  prepared  in  much  the  same  way.  It  was  found 
that  the  actual  temperature  attained  near  the  surface  of 
meat  was  always  much  more  constant  than  when  the 
measurements  were  taken  at  greater  depths,  except  in 
the  case  of  rolls  of  equal  size,  in  which  fairly  constant 
and  equal  records  were  obtained  throughout  the  whole 
series  of  experiments. 

Temperatures  obtained  during  the  process  of  GooJcing. 

88  In  considering  the  temperatures  attained  in  the  meat 
during  cooking,  especially  roasting,  we  may  concern 
ourselves  chiefly  with  the  temperature  which  acts  upon 
the  outer  part  of  the  meat  and  then  with  that  which 
comes  into  operation  in  the  central  portion.  Where 
the  meat,  as  usually  appears  to  be  the  case,  has  been 
infected  through  the  agency  of  the  knife  or  hands 
of  the  butcher,  which  have  come  in  contact  with 
the  tubercular  organs  of  a  carcase,  the  dangerous 
material  will,  of  course,  usually  lie  near  the  surface 
of  a  joint,  and  the  temperature  of  greatest  moment 
is  that  coming  into  operation  on  the  outer  surface  of 
the  meat.  Where,  however,  the  meat  has  been  rolled, 
the  infective  material  may  lie  in  the  very  centre  cf 
tlie  joint,  and  it  is  necessary  to  consider  what  would  be 
the  fate  of  the  tubercle  bacillus  placed  under  such 
conditions.  In  addition,  the  fact  must  be  recognised 
that  miliary  and  even  caseous  tuberculosis,  as  has  also 
been  pointed  out  by  Dr.  Martin  (in  the  flesh  of  cows) 
and  Koch  (in  the  muscle  of  swine),  may  occur  in  the 
muscle,  and  there  is  therefore  the  possibility  of  such, 


as  well  as  tubercular  glands,  being  present  in  the  Sraear 
centre  of  the  joints.  oxperl 

As  already  indicated,  this  question  has  been  attacked 
from  two  different  points  of  view  :— 

(1.)  Directly,  by  smearing  meat  with  tubercular  Deduc 
material,  or  injecting  the  virus  into  the  interior  iromi 
of  a  jo'int  by  means  of  a  pipette  (Tables  XII.  ^°3ic 
and  XIII.,  p.  124  et  seq.). 
(2.)  Indirectly,  by  ascertaining  the  temperatures 
by  means  of  thermometers  and  fusible  metals 
(Tables  XY.  to  XXVI.)  which  come  into 
operation  during  the  process  of  roasting  and 
boiling,  and  then  determining  by  means  of 
sterilisation  experiments  what  would  be  the 
effect  of  these  temperatures  acting  for  the 
same  period  of  time  on  tubercular  material 
(Part  IX.,  p.  150  ei  seq.).  It  is  in  connexion 
with  this  indirect  method  of  testing  the  possible 
danger  incurred  by  the  use  of  tubercular  meat 
that  these  thermometer  readings  have  a  special 
interest. 

The  temperatures  attained  in  comparatively  large 
joints  naturally  vary  very  much,  according  to  the  size 
of  the  joint  and  the  manner  in  which  it  is  cooked. 
As  the  danger  is  obviously  greater  the  larger  the 
joint,  comparatively  large  joints  have  chiefly  been 
used,  in  order  to  ascertain  what  temperature  comes 
into  play  on  tubercle  bacilli  if  present.  The  cooking 
experiments  were  carried  out  by — 

A.  Boiling  over  a  large  Bunsen  burner  in  a  covered 

pan. 

B.  Roasting  ; 
(a.)  In  gas  ovens  ; 
(b.)  In  ovens  heated  by  a  coal  fire  ; 
(c.)  In  front  of  a  coal  fire. 

Temperature  Experiments  made  with  Fusible  Metals 
placed  in  the  Meat. 

Eoiliug. 

89  In  the  boiling  experiments  in  which  fusible  metals  Meth 
placed  in  meat  were  used  as  indicators,  the  water  in 
the  cooking  pan  was  first  raised  to  boiling  point,  the 
meat  never  being  introduced  till  there  was  active 
ebullition ;  this  occurs  at  about  99"  C.  But  as  the 
boiling  was  usually  carried  on  with  Ihe  lid  in  position, 
the  slight  increase  of  pressure  was  sufficient  to  bring 
the  temperature  up  to  at  least  100°  C. 

In  order  that  the  heating  might  go  on  under  the  least  Meat 
favourable  conditions,  such  as  may  actually  occur  in  the  ^oitS 
ordinary  process  of  boiling,  the  meat,  as  above  stated,  watei 
was  introduced  directly  into  the  boiling  water,  so  that 
a  layer  of  coagulated  albumen,  which  would  prevent  the 
escape  of  the  meat  juice  on  the  one  hand,  and  on  the 
other  would  interfere  with  the  entrance  of  the  boiling 
water  into  the  substance  of  the  meat,  might  be  formed 
at  once. 


TABLE  XV. 


Temperature  Experiments  with.  Fusible  Metai  (MELTING  POINT  60°  C.)  in  Meat. 

Boiling. 


No. 

Description  and  Weight. 

Distance 
of  Metal 

from 
Surface. 

Time 
boiled. 

Result. 

Remarks. 

1 

2 
3 

4 

Foreleg  with  bone 
Do. 

Tnbercular  lung,  520 
grammes  (1  lb.  2  ozs.). 

Tubercular  lung,  950 
grammes  (2  lbs.  2  ozs.). 

Meat,  3  lbs. 

Sirloin,    3,600  grammes 
(8  lbs.),  rolled. 

1 
1 

1  inch 

1  inch 

2  inches 

2  inches 

10  minutes 
30  minutes 
15  minutes 

30  minutes 

Not  melted. 
Melted. 
Do. 

Do. 

5 
6 

2  inches  - 

3  inches 

i 

50  minutes 
2  hours 

Do. 

Plastic 

Fusible  metal  not  yet  run.  Outside  of  meat  over- 
done, inside  underdone.  This  roll  was  smeared 
with  tubercular  material.  Feeding  experiments 
gave  negative  results.  Inoculation  experiments 
produced  tuberculosis  in  guinea-pigs.  See 
Part  XI.,  Table  No.  XCVIII.,  Material  3. 
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TABLE  XVI. 

Temperature  Experiments  with  Fusible  Metal  (MELTIITG-  POINT  70°  C.)  in  Meat. 

Boiling. 


Description  and  Weight. 


Distance 
of  Metal 

from 
Surface. 


Time 
boiled. 


Kesult. 


Eemarks. 


Kump,    1,210  grammes 

(2  lbs.  10  ozs.). 
Foreleg  with  bone 

Meat,  3,520  grammes 
(7  lbs.  13  ozs.),  rolled. 

Lung,  520  grammes 
(1  lb.  2  ozs.),  (tuber- 
cular cow). 

Lung,  950  grammes 
(2  lbs.  2  ozs.),  (tuber- 
cular cow). 

Meat,  1,350  grammes 
(3  lbs.). 

Sirloin,  3,600  grammes 
(8  lbs.),  rolled. 


Eump,  1,960  grammes 
(4  lbs.  2|  ozs.),  6  inches 
X  5  inches  x  8  inches. 


1  inch 

1  inch 
1^  inches 

2  inches 


2  inches 

2  inches 
2  inches 


2i  inches 


5  minutes  - 
30  minutes 
1|  hours  - 
15  minutes 

30  minutes 

50  minutes 
2  hours 


10  minutes 


Not  melted. 

Partially 
melted. 
Plastic. 

Melted. 


Do, 

Do. 

Not  melted 


Outside  of  meat  overdone,  inside  underdone,  indi- 
cating that  the  temperature  had  never  reached 
70°  C.  as  there  was  no  breaking  down  of  the 
haemoglobin,  which  takes  place  at  from  68°  C. 
to  70°  C.  This  roll  was  smeared  with  tubercular 
material.  Feeding  experiments  gave  negative 
results.  Inoculation  produced  tuberculosis  in 
guinea-pigs.  See  Part  XL,  Table  No.  XCVIIL, 
Material  3. 


Do. 


TABLE  XVII. 

Temperature  Experiments  with  Fusible  Metal  (MELTING  POINT  80°  C.)  in  Meat. 

Boiling. 


Description  and  Weight. 


Distance 
of  Metal 

from 
Surface. 


Time 
boiled. 


Result. 


Kemarks. 


Sirloin,  3,600  grammes 
(8  lbs.),  rolled. 


Joint,    3,330  grammes 

(7  lbs.  4i  ozs.). 
Joint,      675  grammes 


Joint,  1,350  grammes 
(3  lbs.). 

Meat,  3,500  grammes 
(7  lbs.  lOi  ozs.),  6 
inches  x  6  inches,  slit 
and  tied  up,  10  inches 
X  6  inches  x  5  inches. 

Meat,  3,520  grammes 
(7  lbs.  13  ozs.),  rolled. 

Lung  of  tubercular  cow, 
675  grammes  (1^  lbs.). 

Joint,  3,150  grammes 
(7  lbs.). 


inch 


1  inch 

1  inch 

1 J  inches 
I5  inches 

1^  inches 

2  inches 
2l  inches 


2  hours 


ly  hours  - 
40  minutes 

60  minutes 
If  hours  - 

1^  hours  - 
50  minutes 
50  minutes 


Melted 


Melted  and 
run  out. 

Outer  end 
melted, 
inner  end 
not  melted. 

Melted. 

Do. 

Not  melted 
Melted. 
Not  melted. 


Overdone  outside,  underdone  inside.  This  roll 
was  smeared  with  tubercular  material.  Feeding 
experiments  gave  negative  results.  Inoculation 
experiments  produced  tuberculosis  in  guinea- 
pigs.  See  Part  XL,  Table  No.  XCVllL, 
Material  3. 


Well  cooked.  This  roll  was  smeared  with  tuber- 
cular material.  Tuberculosis  was  set  up  in 
both  feeding  and  inoculation  experiments.  See 
Part  XL,  Table  No.  XCVIIL,  Material  4. 

Thermometer  reading  at  I5  inches  from  surface 
68°  C. 


TABLE  XVIII. 

Temperature  Experiments  with  Fusible  Metal  (MELTING  POINT  90°  C.)  in  Meat. 

Boiling. 


No. 

Description  and  Weight. 

Distance 
of  Metal 

from 
Surface. 

Time 
boiled. 

Result. 

Remarks. 

23 

Meat,  slit  and  tied,  3,500 
grammes  (7  lbs.  1  Qiozs.), 
10  inches  x  6  inches 
X  5  inches. 

It  inches  - 

If  hours  - 

Not  melted 

Well  cooked.  This  roll  was  smeared  with  tuber- 
cular material.  Tuberculosis  was  set  up  in 
both  feeding  and  inoculation  experiments.  See 
Part  XL,  Table  No.  XCVIIL,  Material  4. 

24 
26 

Meat,  3,.')20  grammes 
(7  lbs.  13  ozs.),  rolled. 

Sirloin,  2,700  grammes 
(6  lbs.),  rolled,  6  inches 
X  6  inches. 

Ij  inches  - 
3  inches 

1^  hours  - 

1  hour 
20  minutes. 

Do. 
Do. 

Thermometer  reading  at  1^  inches  from  surface 
63°  C. 

This  roll  was  smeared  with  tubercular  material. 
Feeding  experiments  negative.  Inoculation 
set  up  tuberculosis  in  guinea-pigs.  See 
Part  XL,  Table  No.  XCVIIL,  Material  1. 

K  k  2 


132 


ROYAL  COMMISSION  ON  TUBERCULOSIS: 


Metal 
ineltirip:  id 

60°  (;. 


'  '  Metal 
melting  at 
70°  0. 


liaemoglo- 
irin  changed 
it  70°  C. 


-tfetal 
melting  at 
80°  0. 


Metal 
melting  at 
90°  C. 


I  Method 
1  roasting 

I 
i 


Results  ohiained. 


m 

just 


90  Taking  now  the  differeni.  groups,  we  find  that  the 
fusible  metal,  melting  at  60°  0.,  when  placed  1  inch 
fVnm  the  surface,  is  not  melted  in  10  minutes,  whilst 
in  30  minutes  it  runs ;  at  2  inches  from  the  surface  it 
is  melted  in  a  small  joint  in  50  minutes,  whilst  3  inches 
from  the  surface,  in  a  joint  weighing  8  lbs.,  it  has 
onlv  just  become  plasbic  in  2  hours.  It  may  be  said, 
therefore,  that  in  this  case  the  temperature  has  never 
risen  above  60°  G.  in  the  centre  of  the  joint,  although 
it  must,  for  a  considerable  length  of  time,  have  been 
much  higher  nearer  tbe  surface. 

A  general  corroboration  of  this  is  obtained  from 
the  experiments  carried  on  with  fusible  metal  melting 
at  70°  C.  A  piece  of  this  metal  placed  at  1  inch  from 
the  surface  was  not  melted  in  five  minutes  in  a  small 
roast  of  2|  lbs. ;  at  14  inches  the  metal  was  plastic 
30  minutes  in  a  small  joint,  whilst  it  was  only 
plastic  in  IJ  hours  in  a  larger  roast  (7  lbs. 
13  ounces).  In  a  small  joint  of  3  lbs.,  the  same  metal 
was  melted  at  2  inches  from  the  surface  in  50  minutes  ; 
whilst  in  a  larger  roll  (8  lbs.)  it  was  not  melted  m 
2  hours,  so  that  here  we  may  say  that  the  temperature 
never  reached  70°  C.  in  the  centre  of  the  large  joints. 
That  it  just  reaches  70°  C.  in  1^  hours  at  IJ  inches 
from  the  surface  (No.  9),  and  that  nearer  the  surface  a 
temperature  of  something  over  70°  C.  would  be  attained. 
This  is  borne  out  by  the  appearance  of  the  meat. 
Wherever  the  metal  melting  at  70°  C  had  run  the  red 
haemoglobin  colour  was  lost,  and  we  had  simply  the 
slight  haematin  coloration,  the  haemoglobin  having 
become  disintegrated  into  globin  heat  coagulum  and 
haematin.  Wherever  there  is  the  slightest  raw  tinge 
in  a  joint,  the  temperature  can  never  have  reached 
70°  C.  throughout.  Special  attention  should  be  given 
to  this  fact  in  any  recommendations  as  to  cooking  that 
may  be  made. 

With  the  fusible  metal  melting  at  80°  C,  the  metal 
had  run  at  i  an  inch  from  the  surface  of  a  large  joint 
in  2  hours  ;  at  1  inch  from  the  surface  of  a  small  joint 
(No.  17)  it  had  melted  in  40  minutes ;  in  a  larger_ joint, 
at  the  same  distance  from  the  surface  (No.  16),  it  had 
run  in  li  hours;  at  li  inches  from  the  surface  of  a 
small  joint  the  metal  had  melted  in  60  minutes ;  at 
1|  inches  from  the  surface  of  a  larger  joint,  it  had 
not  melted  in  14  hours.  Here,  again,  we  have  much 
the  same  general  results  as  in  the  last  set  of  experi- 
ments. In  large  joints  the  temperature  never  ran  up 
to  80°  C.  at  more  than  1  inch  from  the  surface,  whilst 
in  small  joints,  especially  those  a  little  over-cooked,  a 
temperature  of  80°  C.was  reached  at  IJ  inches  from  the 
surface  in  60  minutes  (No.  18). 

As  was  to  be  expected,  the  metal  fusing  at  90°  C.  was 
never  melted  in  a  single  experiment,  so  that  it  may  be 
said  that,  except  very  near  the  surface,  a  temperature 
of  90°  0.  is  seldom  or  never  attained  in  any  joint 
of  6  lbs.,  or  even  less,  in  weight. 

All  the  joints  referred  to  in  the  table  were  allowed 
to  cool  before  they  were  cut  open,  as  it  was  anticipated 
that  the  highest  temperature  was  not  reached  near  the 
centre  of  the  joint  when  the  meat  was  removed  from 
the  oven  or  pan,  but  that  it  probably  continued  to  rise 
for  some  time  during  the  process  of  cooling  of  the 
outer  portion.  This  was  actually  found  to  be  the  case 
when  the  heating  experiments  were  repeated— ther- 
mometers instead  of  fusible  metal  being  used. 

Koastiug. 

91  The  corresponding  series  of  roasting  experiments 
gave  practically  similar,  though  from  the  consumer's 
point  of  view,  even  more  unsatisfactory  results. 

The  roasting  experiments,  in  which  fusible  metal 
was  used,  were  all  carried  out  in  a  gas  oven  kept  at  a 
comparatively  low  temperature.  Prom  what  has  been 
already  said  in  connexion  with  thermometer  readings 
in  meat,  it  might  be  anticipated  that  a;lthough  the 
temperature  in  such  an  oven  was  lower  and  the  time 
required  for  a  given  temperature  to  be  attained  in  the 
centre  of  the  joint  much  greater,  the  temperature 
throughout  would  be  more  equal,  as  was  actually  found, 
than  when  a  higher  temperature  was  used.  Thus  the 
difference  between  the  outside  and  the  centre  would  be 
less,  but  the  actual  temperature  attained  could  never  be 
so  great.  A  low  temperature  oven  then  would  give 
the  least  favourable  condition  as  regards  sterilisation 
of  any  tuberculous  material  that  was  contained  in  the 
joint  being  roasted,  and  tbe  results  obtained  therefore 
are  more  to  be  relied  on,  beirg  probably  under  rath"r 
rihan  over-stated. 


92  The  time  required  to  roast  a  piece  of  a  certain  Mati 
weight  and  dimension  will  naturally  vary  with  the  ^igK 
pattern  of  gas  oven  which  is  used,  and  the  pressure  of  low  ten 
gas  that  is  allowed  to  come  into  operation.    When  the  P^ratur 
meat  is  cooked  slowly,  the  temperature  attained  by  the 
central  portion  will  naturally  not  be  so  high,  but  the 
maximum  temperature  attained  will  continue  in  action 
for  a  longer  period  of  time. 

But  as  the  result  of  sterilisatiun  experiments  it  has 
been  shown  that  the  effect  of  a  higher  temperature  for 
a  short  time  is  much  more  efficacious  in  rendering 
infective  material  ianocuous  than  that  of  a  slightly 
lower  temperature  continued  .over  a  longer  period  of 
time.  That  this  is  specially  true  in  the  case  of  the 
tubercle  bacillus  will  be  seen  on  reference  to  the  later 
sterilisation  experiments.    Part  IX.,  p.  150  et  seq.). 

In  carrying  out  the  direct  experiments  with  tubercular 
meat  and  with  fusible  metal  a  comparatively  low 
pressure  of  gas  was  used  in  the  oven,  so  that  the 
process  of  cooking  might  go  on  as  slowly  as  possible, 
and  the  range  of  temperature  which  came  into  operation 
would  be,  if  anything,  rather  less  than  that  which  would 
usually  be  brought  into  play  in  actual  practice,  in  the 
kitchen.  This,  as  I  have  already  said,  was  done  because 
it  was  considered  necessary  rather  io_  test  the  danger 
incurred  where  the  conditions  of  sterilisation  were  least 
favourable,  and  to  over-estimate  rather  than  to  under- 
rate the  possible  risks  of  infection. 

In  this  series  of  experiments  the  time  allowed  for 
roasting  was  20  minutes  for  each  pound. 


i 


Results. 

a  sirloin  weighing  6  lbs.,  the  temperature,  14 


93  In 

inches  from  the  surface,  was  sufficiently  high  to  cause 
the  fusible  metal  (melting  at  60°  C.)  to  run  in  2^  hours  ; 
at  2  inches  from  the  surface,  in  two  cases  out  of  three, 
it  was  not  melted  in  one  hour,  whilst  in  the  third  case 
the  metal  was  melted  at  the  end  of  two  hours.  In  this 
case  the  joint  was  much  larger,  and,  on  reference  to  the 
table,  will  be  seen  to  have  been  slightly  underdone.  At 
2^  inches,  the  metal  was  melted  in  2  hours  and  20 
minutes  in  a  joint  weighing  6  lbs.,  whilst  in  another 
weighing  9  lbs.  it  was  not  melted  at  the  end  of  3  hours 
At  3  inches  the  metal  was  not  melted  in  2^  hours  in 
one  joint,  and  in  2f  hours  in  a  second ;  whilst  in  two 
others,  one  slightly  smaller,  and  one  slightly  larger,  it 
was  melted  in  2|  hours  and  3J  hours  respectively,  it 
beinf  noted  in  both  cases  that  the  meat  was  somewhat 
overcooked.  At  4  inches  from  the  surface  the  tempe- 
rature never  appears  to  have  reached  60°  C,  the  fusible 
metal  remaining  quite  unaltered. 

Prom  this  series  of  experiments  it  may  again  be 
gathered  that  the  temperature  in  the  centre  of  large 
joints  never  reaches  60°  0.,  except  where  the  meat  may 
be  said  to  be  actually  overcooked.  The  importance  of 
this,  when  taken  in  connexion  with  the  sterilising 
experiments,  can  scarcely  be  over-estimated,  as  it  is 
evident  that  in  rolled  meat,  when  roasted,  any  smeared 
tubercular  material  which  may  have  found  its  way  into 
the  centre  of  the  roll  would,  in  all  probability,  be  almost 
unaffected  by  any  temperature  to  which  it  would  be 
submitted  during  the  process  of  cooking.  These  tables 
are,  under  these  circumstances,  merely  of  value  as 
being  corroborative  of  the  above  facts,  though  they 
also  show  the  distances  to  which  the  higher  tempera- 
tures may  penetrate — such  distances  from  the  surface 
of  course  being  considerably  less  the  higher  the  melting 
point  of  the  metal  that  is  used. 

For  example,  fusible  metal  with  a  melting  point  of 
70°  C.  was  never  found  to  have  run  at  a  greater  distance 
than  2h  inches  from  the  surface  ;  in  only  one  case  out 
of  eight  had  it  melted  at  2  inches  from  the  surface,  and 
in  two  cases  it  had  not  melted  at  1|  inches,  so  that  it  is 
only  in  very  rare  instances  indeed  that  this  temperature 
is  attained  at  any  very  great  distance  from  the  surface. 
The  haemoglobin  red  tells  the  same  tale  as  in  the  boiling 
experiments. 

In  the  case  of  the  fusible  metal  melting  at  80°  C,  a 
positive  result  was  obtained  in  only  one  case,  and  in 
that  the  metal  had  been  inserted  at  a  distance  of  only 
half  an  inch  from  the  surface. 

In  a  few  cases,  as  will  be  seen  on  reference  to  the 
''remarks"  column,  tubercular  material,  which  had 
been  enclosed  along  with  the  fusible  metal,  was  used 
with  which  to  inoculate  or  feed  animals,  and  the  results 
obtained  at  once  give  an  indication  as  to  the  series  of 
temperatures  that  are  necessary  to  be  brought  into 
plaj  in  order  to  render  tuberculous  material  innocuous. 
.1.  is,  however,  merely  necessary  to  draw  atitention  to 


Metd 
meltini 
60°  0, 


Metal 
meltil 
70°  C. 
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meltil 
80°  C, 
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TABLE  XIX; 

Temperature  Experiments  with  Fusible  Metal  (MEETING  POINT  60"  C.)  placed  in  Meat. 


SiOastiug. 


No. 


26 


27 


28 


39 


30 


31 


32 


33 


Descriptioa  and  Weight. 


34 


35 


3G 


37 


Sirloin,  2,700  grammes 
(6  lbs.),  6  inches  x 
6  inches,  rolled. 

Shoulder,  3,000  grammes 

(6  lbs.  9  ozs.) 
Koast,    1,500  grammes 

(3  lbs.  4i  ozs.). 
Shoulder,  4,500  grammes 

(9  lbs.  13|  ozs.). 
Eoast,    2,700  grammes 

(6  lbs.). 
Sirloin,   4,050  grammes 

(9  lbs.),  rolled. 
Sirloin,   3,600  grammes 

(8  lbs.),  rolled. 
Sirloin,  2,700  grammes 

(6   lbs.),   6   inches  x 

6  inches,  rolled. 

Sirloin,  3  600  grammes 
(8  lbs.),  rolled. 


Meat,     3,150  grammes 

(7  lbs.),  rolled. 
Meat,    4,700  grammes 

(10  lbs.  5  ozs.),  rolled, 

10  inches  x  6  inches  x 

6  inches. 
Roast,    3,600  grammes 

(7  lbs.  14  ozs.). 


Distance 
of  Metal 

from 
Surface. 


Time 
roasted. 


Ik  inches 


2i  hours 


2  inches  - 

1  hour 

2  inches 

1  hour 

2  inches 

2^  inches  - 
2|  inches  - 

2  hours  20 
minutes. 

3  hours 

3  inches 
3  inches  - 

2  hours  40 

minutes. 
2  5  hours  - 

3  inches 

2^  hours  - 

3  inches 

2|  hours  - 

3  inches  - 

3i  hours  - 

4  inches 

2  hours 

Result. 


Remarks. 


Melted 

Not  melted 

Do. 
Melted 
Do. 

Not  melted 

Do. 
Melted 

Not  melted 

Do.  • 
Melted 

Not  melted 


Overcooked.  This  roll  was  smeared  with  tuber- 
cular material,  and  both  feeding  and  inoculation 
experiments  gave  negative  results.  See  Part  XI., 
Table  No.  XCVII.,  Material  -i. 

Much  underdone. 


Slightly  underdone. 


Thermometer  reading  at  3^  inches  from  surface 
51°  C,  and  rising  rapidly. 


Overcooked.  This  roll  was  smeared  with  tuber- 
cular material.  Feeding  and  inoculation  ex- 
periments gave  negative  results.  See  Part  XI., 
Table  No.  XCVII.,  xMaterial  2. 

Well  done.  Smeared  with  tubercular  material. 
Tuberculosis  was  set  up  by  both  feeding  and 
inoculation  experiments.  See  Part  XI.,  Table 
No.  XCVII.,  Material  5. 

Thermometer  reading  at  1  inch  from  surface 
63°  C. 

Well  done.    This  was  smeared  with  tubercular 
material.     Tuberculosis  was  set  up  by  both 
feeding  and  inoculation  experiments. 
Part  XI.,  Table  No.  XCVII.,  Material  6. 

This  was  smeared  with  tubercular  material, 
feeding    and    inoculation  experiments 
negative    results.       See    Part  XI., 
No.  XCVII.,  Material  3. 


See 


Both 
gave 
Table 


TABLE  XX. 

Temperature  Experiments  with  Pusible  Metal  (MELTING  POINT  70°  C.)  placed  in  Meat. 

Hoasting. 


No. 


Description  and  Weight. 


Distance 
of  Metal 

from 
Surface. 


Time 
roasted. 


Result. 


Remarks. 


38 


39 


40 


41 


42 


43 


44 


45 


46 
47 


48 


49 

50 


51 

52 


Eoast,    6,000  grammes 

(13  lbs.  2  ozs.). 
Sirloin,    4,050  grammes 

(9  lbs.),  rolled. 
Shoulder,  3,000  grammes 

(6  lbs.  9  ozs.). 
Roast,    1 ,500  grammes 

(3  lbs.  4|  ozs.). 
Shoulder,  4,500  grammes 

(9  lbs.  13|  ozs.). 
Meat,     3,150  grammes 

(7  lbs.),  rolled. 
Sirloin,  3,600  grammes 

(8  lbs.),  rolled. 


Sirloin,  2,700  grammes 
(6  lbs.),  6  inches  x 
6  inches,  rolled. 


Sirloin,    3,600  grammes 

(8  lbs.). 
Meat,    4,700  grammes 

(10  lbs.  5  ozs.),  rolled, 

10  inches  x  6  inches  x 

6  inches. 
Rump,    3,581 »  grammes 

(7  lbs.    13i    ozs.),  9 

inches    x   6  inches  x 

5  inches. 
Meat,     2,700  grammes 

(C.  lbs.)- 
Hump,     3,910  gramcoes 

(8  lbs.  1  oz.),  6  inches 

X  6  inches  x  10  inches. 
Roast,    6,000  grammes 

(13  lbs.  2  oz.). 
Roast,    3,600  grammes 

(7  lbs.  14  ozs.). 


1^  inches 
l\  inches 
2  inches 
2  inches 
2  inches 
2  inches 
2  inches 


2  inches 

2  inches  - 

2  inches 

24  inches  - 

2|  inches  - 

3  inches 

3  inches 

4  inches 


3  hours 
3  hours 
1  hour 

1  hour 

2  hours 
2^  hours 
2k  hours 


2  hours  40 
minutes. 
3l  hours  - 


3  hours 


2  hours  20 
minutes. 
2  hours 


3  hours 
2  hours 


Not  melted 
Do. 
Do. 
Do. 
Do. 

Do.  - 
Do.  - 

Melted 

Not  melted. 
Do.  - 

Melted. 

Do. 

Not  melted. 

Do. 
Do. 


Underdone. 


Thermometer  reading  at  1  inch  from  surface 

63°  C. 

Well  done.  Smeared  with  tubercular  material. 
Tuberculosis  was  set  up  by  both  feeding  a,nd 
inoculation  experiments.  See  Part  XI.,  Table 
No.  XCVII.,  Material  5. 

Not  yet  run  ;  meat  slightly  overdone.  This  roll 
was  smeared  with  tubercular  material,  and 
both  feeding  and  inoculation  experiments 
gave  negative  results.  See  Part  XI.,  Table 
No.  XCVII.,  Material  2. 


Well  done.  This  roll  was  smeared  with  tuber- 
cular material.  Tuberculosis  was  set  up  by 
both  feeding  and  inoculation  experiments.  See 
Part  XL,  Table  No.  XCVII.,  Material  6. 


Not  yet  run. 


Underdone. 


This  was  smeared  with  tubercular  material. 
Both  fppiing  and  inoculiitiou  experiments 
■rave  negative  results.  See  Part  XL,  Table 
No.  XCVII.,  Material  3. 
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ROTAL  COMMISSION  ON  TUBERCULOSIS  : 


TABLE  XXI. 

Temperature  Experiments  with  Fusible  Metal  (DiIELTING  POINT  80°  C.)  placed  in  Meat. 


Roasting. 

No. 

1  Description  and  Weight. 

i 

i 

Distance 
of  Metal 

Surface. 

Time 
roasted . 

Result. 

Remarks. 

53 

Sirloin,   4,050  grammes 
(9  lbs.),  rolled. 

5  inch 

3  hours 

Melted  and 

i.  UXX  UU.L* 

54 

Meat,    4,700  grammes 
(10  lbs.  5  ozs.),  rolled, 
10  inches  x  6  inches  x 
6  inches. 

inch 

3j  hours  - 

Not  melted 

Well  done.  This  roll  -was  smeared  with  tuber- 
cular material.  Tuberculosis  was  set  up  by 
both  feeding  and  inoculation  experiments,  with 
meat  taken  from  the  central  portion  of  the  roast. 
Aee  Jr'art  XI.,  lable  No.  XCVII.,  Material  6. 

55 

Do.  do. 

f  inch 

34  hours  - 

Do. 

Well  done.  This  roll  was  smeared  with  tuber- 
cular material.  Tuberculosis  was  set  up  by 
uuLji  ii^cuiug  tiiiu  moouiation,  witu  meat  laiien 
from  the  central  portion  of  the  roast.  See 
Part  XI.,  Table  No.  XCVII.,  Material  6. 

66 

Thigh,    4,030  grammes 
(9  lbs.). 

I5  inches  - 

1^  hours  - 

Do. 

57 

Meat,    3,150  grammes 
(7  lbs.),  rolled. 

1^  inches  - 

2^  hours  - 

Do.  - 

Thermometer  reading  at  1  inch  from  surface 
63°  C. 

58 

Thigh,    5,290  grammes 
(111  lbs.). 

2i  inches  - 

1^  hours  - 

Do. 

tlie  few  results  that  were  obtained  in  this  set  of  experi- 
ments in  order  that  they  may  be  compared  with  the 
more  systematic  and  regular  series,  carried  out  with 
tuberculous  material  mixed  with  milk,  described  in 
Part  No.  IX.,  p.  160  et  seq. 

It  may  be  well  here  to  make  a  somewhat  detailed 
study  of  Tables  XV.  and  XXI.,  comparing  the  tem- 
peratures recorded  therein  with  those  set  forth  in 
Tables  LXXII.  and  LXXIII.  It  *at  once  becomes 
evident  that  in  only  a  very  small  number  of  cases 
could  the  heat  to  which  the  fusible  metal  was  exposed, 
have  been  sufficient  to  render  tuberculous  material 
innocuous.  It  may  be  held  that  in  Experiments  2  to  5, 
recorded  in  Table  XV.,  a  lethal  temperature  may 
possibly  have  been  maintained  for  a  sufficient  length 
of  time  to  kill  the  organisms,  though  this  is  extremely 
doubtful.  In  Experiments  1  and  6,  however,  there 
could  be  no  such  doubt,  and  the  tuberciilous  material 
must  have  remained  sufficiently  virulent  to  set  up 
infection,  probably  by  feeding,  and  certainly  by  in- 
jection. There  may  also  be  some  doubt  in  cases  10 
to  12,  Table  XVI.,  and  even  also  in  8  to  9,  though,  in 
these  cases,  the  temperature  was  only  just  brought  up 
to  70°  C.  apparently  for  a  very  short  time.  In  cases 
7,  13,  and  14,  however,  there  can  be  no  doubt  that 
tubercular  material  would  not  have  been  sterilised, 
and  in  case  13  this  was  proved  by  inoculation,  which 
was  followed  by  the  develoiDment  of  tubercular  lesions. 
In  only  one  experiment  in  Table  XVII.,  .TSTo.  21,  would 
the  temperature  have  been  sufficiently  high  to  kill  the 
tubercle  bacillus.  In  Nos.  2,  16,  and  18  there  may  be 
a  doubt  in  the  matter,  but  in  Nos.  5,  15,  17,  19,  20,  and 
22  the  tubercle  bacilli  would  probably  have  remained 
virulent.  In  two  of  them,  Nos.  15  and  19,  this  was 
proved  by  inoculation,  as  in  both  of  these  cases  the 
smeared  and  cooked  meat  still  remained  capable  of 
setting  up  the  tubercular  process,  as  was  proved  by 
actual  experiment.  In  experiments  Nos.  23  to  26 
(Table  XVIII.)  there  can  be  no  doubt  that  tubercular 
material  would  not  have  been  sterilised.  With  material 
from  the  Experiment  JSTo.  23,  tuberculosis  was  set  up 
both  by  feeding  and  inoculation,  but  in  that  from 
No.  25  by  inoculation  only.  In  two  cases  (Nos.  26 
and  33,  Table  XIX.)  in  which  the  joint  was  evidently 
over-cooked,  and  the  fusible  metal  was  melted,  inocu- 
lations into  guinea-pigs  gave  negative  results.  Experi- 
ment 37  is  not  a  conclusive  one,  for  although  the 
fusible  metal,  melting  at  60°  C,  had  not  run,  both 
feeding  and  inoculation  experiments  with  tuberculous 
material  that  had  been  introduced  before  the  joint  was 
cooked,  gave  negative  results.  In  the  remainder  of  the 
experiments  in  this  group,  nine  in  numbei',  the 
tuberculous  material  placed  in  the  meat  would  still 


have  remained  infective  according  to  the  temperatures 
recorded,  and  in  two  cases,  Nos.  34  and  36,  we  have 
proof  that  this  was  the  case,  feeding  and  inoculation 
experiments  giving  positive  results,  i.e.,  tuberculosis 
was  set  up.  In  the  experiments  recorded  in  Table  XX., 
the  tubercular  material  would  have  been  destroyed  in 
two  cases,  Nos.  45  and  48,  or  perhaps  three,  49,  accord- 
ing to  the  temperatures  attained,  but  in  No.  52, 
although  the  metal  had  not  run,  and  therefore  the 
temperature  cannot  have  reached  70°  0.,  the  feeding 
and  inoculation  experiments  gave  negative  results ;  it 
must  therefore  be  held  that,  in  this  case,  the  heat  was 
sufficient  to  destroy  any  tubercular  material  that  was 
introduced. 

In  all  the  other  cases,  11  in  number,  the  tubercular 
material  would  have  remained  unaffected,  or  only 
partially  devitalised,  and  in  two  cases,  Nos.  44  and  47, 
positive  results  were  obtained,  both  by  feeding  and 
inoculation  ;  in  these  two  cases,  then,  the  results  actually 
obtained  according  with  those  that  would  have  been 
expected  from  the  height  and  duration  of  the  tem- 
perature maintained  during  the  experiment.  Of  the 
experiments  recorded  in  Table  XXI.,  the  tubercle 
bacillus  would  have  been  destroyed  with  certainty  in 
one  case  only.  No.  53.  In  Nos.  64  and  65,  it  is  impos- 
sible to  say  what  the  results  might  have  been,  but  in 
the  other  three,  Nos.  66  to  68,  there  can  be  little  doubt 
that  the  temperature  attained  at  the  points  at  which 
the  fusible  metal  was  introduced  was  not  sufficient  to 
render  the  tubercle  bacillus  innocuous. 


Conclusions. 

94  It  is  evident,  then,  that  in  the  boiliDg  and  roasting 
experiments  as  ordinarily  carried  out  in  the  kitchen, 
the  temperature,  however  high  it  may  be  near  the 
surface,  seldom  reaches  60°  C.  in  the  centre  of  a  joint, 
except  ir  the  case  of  joints  under  6  lbs.  in  weight. 
Ordinary  cooking  is  quite  sufficient  to  destroy  any 
smeared  material  that .  remains  on  the  outer  surface  of 
meat,  hiit  it  cannot  he  relied  upon  in  the  slightest  degree 
to  render  innocuous  the  same  smeared  mater  ial  when  in 
the  centre  of  a  roll.  As  these  rolls  are  always  subject  to 
a  good  deal  of  handling  and  cutting  during  the  process 
of  making  up,  they  are  correspondingly  more  liable  to 
contain  such  smeared  material  than  ordinary  joints, 
and  the  risk  of  their  carrying  infection  is  to  that  extent 
increased. 
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PART  VII. 

Tempekatttbe  Expekiments  with  Thermometers  placed 
IS  THE  Meat  which  was  aeterwards  subjected  to 
A  Process  either  of  Boilin&  or  op  Roasting. 

Object  of  the  Investigation. 

95  The  object  of  this  investigaLion  was  to  determine  the 
temperature  attained  at  different  distances  from  the 
surface  of  the  joint,  during  the  process  of  boiling  or 
roasting,  in  order  to  control  the  experiments  made 
with  cooked  joints  that  had  been  previously  smeared 
with  tuberculous  material,  and  the  fusible  metal 
experiments.  For  this  purpose  the  joints  used  were  of 
diflerent  sizes,  except  in  the  case  of  the  boiling 
experiments. 

Boiling. 

96  In  the  boiling  experiments,  joints  were  taken  of  as 
nearly  the  same  size  as  possible,  all  between  6  lbs.  and 
7  lbs.  13  ozs.  in  weight,  so  that  the  condition  in  this  set 
of  experiments  might  be  as  constant  as  one  could  expect 
to  obtain  them.  These  joints  and  rolls  were  first  firmly 
bound  with  strong  twine.  A  puncture  large  enough  to 
admit  the  bulb  of  the  thermometer  was  then  made  in  the 
fleshy  mass.  After  the  thermometer  had  been  inserted 
the  meat  was  firmly  caught  in  a  ligature  carried  around 
it,  and  enclosing  the  stem  of  the  thermometer.  The 
joint  was  then  completely  submerged  in  water  brought 
up  to,  and  kept  in,  an  active  state  of  ebullition  by 
means  of  one  or  two  of  Fletcher's  large  Bunsen  burners. 
In  most  of  these  cases,  as  in  the  other  boiling  experi- 
ments, a  quarter  of  an  hour's  boiling  was  given  for  each 
lb.  weight,  but  in  one  or  two  instances  referred  to  in 
the  table,  a  quarter  of  an  hour  less  or  a  quarter  of  an 
hour  more  than  the  time  usually  recommended,  was 
given.  After  the  removal  of  the  meat  from  the  water, 
thermometer  readings  were  taken  every  five  minutes 
in  order  to  determine  how  long  any  given  temperature 
was  maintained  at  the  distance  from  the  surface  at 
which  the  thermometer  bulb  was  embedded,  this  dis- 
tance being  measured  to  that  point  of  the  bulb  which 
was  nearest  the  surface  of  the  joint. 

In  Table  XXII.  the  results  obtained  in  this  series  of 
exoeriments  are  set  forth  in  full. 

In  the  first  column  is  given  the  number  of  the 
experiment  for  purposes  of  reference  in  the  text ;  the 
second  column  contains  a  brief  description  and  weight 
of  the  meat :  in  the  third  is  given  the  distance  of  the 
thermometer  bdlb  from  the  surface  ;  after  this  comes 
the  record  of  the  temperature  in  degrees  centigrade 
taken  every  15  minutes,  and  then  to  the  right  of  the 
heavy  line  is  given  the  temperature  as  noted  every 
five  minutes  during  the  cooling  down  process,  after 
the  joint  has  been  removed  from  the  water.  In  order 
to  make  this  and  the  following  tables  as  intelligible  _  as 
possible,  it  will  be  useful  to  compare  these  figures  with 
those  obtained  in  connexion  with  the  heating  experi- 
ments carried  on  with  natural  and  artificial  tubercular 
milks  which  are  recorded  in  Parts,  Nos.  VIII.  and 
IX.,  see  especially  Tables  Nos.  LXXII.  to  LXXIV., 
pp.  177,  178. 

It  will  then  be  seen  that  in  only  a  few  instances  would 
the  temperature  have  been  sufficient,  at  the  stated 
distances  from  the  surfaces,  to  kill  tuberculous  material 
in  joints  of  moderate  size. 

Thus,  taking  the  temperature  in  the  position  occupied 
by  the  bulb  of  the  thermometer  the  heat  would  be 
suflficiently  great,  and  would  be  continued  for  a  suSi- 
cient  length  of  time,  to  destroy  the  tubercle  bacillus 
with  certainty  in  only  two  cases,  Nos.  1  and  2, 
Table  XXII.  in  the  boiling  experiments.  In  three  cases 
3,  4,  and  8,  the  result  would  be  doubtful  unless  the 
joints  were  allowed  to  cool  down  without  being  cut 
into,  in  which  case  the  action  of  the  heat  would  be 
sufiiciently  great  and  prolonged  to  put  the  matter 
beyond  doubt,  whilst  in  the  remaining  six  cases  the 
temperature  attained  could  not  be  depended  upon  to 
effect  thorough  sterilisation  of  the  tuberculous  material 
situated  at  the  point  at  which  the  temperature  was 
recorded.  These  records  should  be  compared  with 
the  results  obtained  in  the  fusible  metal  experiments, 
where  also  the  joints  were  smeared  with  tubercular 
material. 

Coming  now  to  the  roasting  experiments,  of  which 
records  are  given  in  Tables  XXIV.,  XXV.  and  XXVI., 
it  is  seen  that  of  the  joints  roasted  in  the  gas  ovens  the 
tuberculous  material  would  have  been  sterilised  without 
doubt  in  only  three  cases  out  of  twelve.  In  two 
cases  Nob.  21  and  22,  the  temperature  was  not  high 
enough  to  sterilise  at  the  time  that  the  cooking  process 


was  discontinued,  but  it  probably  would  have  been  if 
the  joint  had  ; been  allowed  to  cool  before  it  was  cut 
into.  In  the  case  of  roast  meat  it  may  be  accepted  that 
the  joint  would  be  cut  into  whilst  hot,  so  that  the 
cooling  down  process  may  be  left  out  of  account  in 
considering  these  figures.  In  the  remaining  seven 
experiments  the  tuberculous  material  (arguing  from  the 
milk  experiments)  would  remain  capable  of  infecting, 
in  all  cases  by  inoculation,  and  in  some  of  them  even 
by  feeding.  In  Table  XXV.,  where  the  thermometer 
readings  were  taken  during  the  roasting  of  the  meat 
in  a  coal  fire  oven,  a  larger  proportion  of  complete 
sterilisation  effects  would  have  been  obtained  _as  the 
temperature  was  high  enough  in  Experiments  JNos.  26, 
to  29  and  32,  to  bring  about  complete  devitalisation  of 
the  tubercle  bacillus.  In  Experiment  No.  30,  in  the 
same  Table,  the  result  is  doubtful,  but  in  three  cases 
Nos.  31,  33,  and  34,  the  tubercular  material  would  still 
remain  capable  of  setting  up  the  tubercular  process. 
In  Table  XXVL  the  result  is  in  every  case  unsatis- 
factory, as  the  temperature  was  never  maintained 
sufficiently  high  or  for  a  sufficiently  long  period,  to 
render  innocuous  the  tubercle  bacillus  situated  at  the 
points  at  which  the  temperature  was  taken.  In  all 
cases  these  results  may  be  confirmed  by  comparing  the 
figures  in  the  tables  mentioned  (XXII.  to  XX VI.) 
with  those  recorded  in  Tables  LXXII.  to  LXXIV. 

There  is  a  point  in  connexion  with  these  tables  to  Sources  of 
which  reference  must  be  made  before  the  figures  are  con- 
sidered ;  it  is  this  : — though  glass  is  a  bad  conductor  of 
heat,  the  mercury  in  the  stem  of  the  thermometer  is  an 
exceedingly  good  conductor,  and,  as  soon  as  it  comes 
to  the  level  of  the  surface  of  the  meat  it  is  only 
separated  from  the  heating  medium  in  which  the  meat 
is  being  cooked  by  a  comparatively  thin  layer  of  glass, 
which,  bad  conductor  though  it  is,  is  soon  traversed 
by  the  heat,  the  thin  thread  of  mercury  then  serving 
as  an  admirable  conductor  between  the  surface  and 
the  mercury  in  the  bulb.  Bea.ring  this  in  mind  it  will 
at  once  be  argued  that  the  temperatures  in  the  meat 
would  never  have  been  quite  so  high  had  there  been  no 
connecting  thread  of  mercury,  and  that  the  readings 
obtained  must  therefore  be  taken  as  indicating  some-  ■ 
what  higher  temperatures  than  were  actually  attained 
within  the  meat  itself.  As  the  surface  is  left,  this 
factor  of  course  becomes  less  and  less  important,  so  that 
the  deeper  readings  may  be  safely  taken  as  indicating 
fairly  accurately  the  temperatures  attained  ;  the  super- 
ficial readings,  however,  gave  a  temperature  so  much 
higher  than  is  necessary  to  render  tuberculous 
material  innocuous,  that  for  all  practical  purposes  they 
are  in  these  cases  sufficiently  accurate. 

In  experiment  No.  1,  with  the  thermometer  bulb  Details  ot 
placed  at  three-eighths   of  an  inch  from  the  surface  ^^^H] 
there  is  a  rapid  rise  to  88°  0. ;  as  soon  as  the  joint  is 
taken   from   the   water   the    fall  is  equally  rapid, 
commencing  at  once  and  falling  in  40  minutes  as  much 
as  it  had  risen  in  90  minutes. 

In  experiment  No.  2,  at  double  this  distance  from  the 
surface,  three-quarters  of  an  inch,  the  rise  goes  on  rather 
more  slowly ;  it  does  not  reach  the  same  height,  ljut  only 
80°  0.,  and  that  in  120  minutes  ;  it  remains  constant 
for  about  five  minutes,  and  then  tails  off  more  gradually 
than  in  No.  1,  falling  in  105  minutes  to  the  same 
temperature  it  took  about  35  minutes  to  reach. 

In  experiment  No.  3,  at  1  inch  from  the  surface,  the 
rise  was  still  more  gradual  to  73°  •  75  0.,  but  the  fall  was 
slightly  more  rapid,  taking  only  65  minutes  to  pasa 
through  a  scale  that  it  had  taken  about  75  minutes  to 
rise.  In  this  case,  however,  we  have  a  slight  but  certain 
irregularity  both  in  the  I'ate  of  the  rise  of  temperature 
and  in  the  fall. 

The  alisence  of  the  figures  from  the  first  few  columns 
in  the  records  of  this  and  coi'tain  other  experiments 
denotes  that  the  mercury  indicator  had  not  risen  high 
enough  to  be  clear  of  the  meat,  and  so  could  not  be 
read. 

In  experiment  No.  4,  where  the  bulb  was  IJ  inches 
Prom  the  surface,  a  slight  irregularity  is  apparent,  and 
ib  was  thought  at  first  that  the  measurement  from  the 
surface  could  not  be  accurate,  as  the  temperature  I'ose 
higher  than  in  the  case  of  No.  3,  but  on  watching  the 
cooling  register  it  was  noticed  that  the  mercury  con- 
tinued to  rise  for  20  minutes  after  the  joint  was 
removed  from  the  water  ;  this  was  the  first  instance  in 
which  this  had  occurred,  and  it  was  therefore  assumed 
that  the  distance  from  the  surface  was  greater  than  in 
any  of  the  previous  experiments,  the  higher  readings 
being  due  to  some  unpreventible  or  unforeseen  factor  in 
the  experiment,  such  as  leakage  of  water  alongside  the 
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stem,  or  to  a  thicker  indicator  column  of  mercuty  in 
a  shorter  thermometer. 

Experiment  No.  5,  in  which  the  bulb  was  also  1;^  inches 
from  the  surface,  serves  to  control  the  early  readings 
of  the  two  previous  experiments. 

Experiment  No.  6  serves  the  same  purpose  ;  although 
the  joint  was  cooked  a  somewhat  shorter  time  than 
usual  the  temperature  had  only  reached  56°  C.  when 
it  was  removed  from  the  water  ;  there  was,  however, 
after  this  a  continuous  rise  for  25  minutes  from  66 
to  63°  C,  after  which  the  mercury  remained  stationary 
for  10  minutes,  and  then  fell  a  degree  in  the  next  five 
minutes,  so  that  here  was  a  repetition  of  what  had 
already  been  observed  in  experiment  No.  4. 

In  experiment  No.  7,  in  which  the  bulb  was  placed 
14  inches  from  the  surface,  there  must  have  been  a 
"fault"  in  the  joint  of  sucli  a  nature  as  to  determine 
that  the  actual  distance  from  the  cooking  medium  was 
not  so  great  as  that  indicated  by  the  measurements 
from  the  apparent  surface.  There  is  evidence  of  this  in 
the  fact  that  the  temperature  rises  rapidly  to  65°  C. 
and  then  only  continues  to  increase  for  10  minutes  ; 
the  fall  then  goes  on  gradually  for  about  12  minutes, 
when  it  reaches  the  point  at  which  it  stood  when  the 
joint  was  taken  from  the  water.  The  joint,  however, 
was  slightly  smaller,  and  this  may  have  something  to 
do  with  the  irregularity  above  mentioned. 

In  experiment  No.  8,  where  the  bulb  was  1^  inches 
from  the  surface,  the  rise  of  temperature  was  very 
steady  and  gradual  up  to  the  end  of  2  hours ;  after 
the  joint  was  removed  from  the  water  the  rise  con- 
tinued for  15  minutes  and  then  went  down  steadily  to 
66°  ■  5  C.  during  the  next  45  minutes  ;  and  in  the 
following  45  minutes  fell  to  65°  C.  or  11°  •  5  C. 

In  experiment  No.  9,  with  the  thermometer  bulb  at 
2  inches  from  the  surface,  the  temperature  during  the 
latter  part  of  the  boiling  rose  rather  rapidly  to  55°  0.  ; 
when  taken  from  the  water  it  continued  to  rise  for 
40  minutes,  when  it  had  reached  64°  C,  and  was  still 
rising  when  the  observations  ceased. 

In  experiments  Nos.  10  and  11  the  same  conditions 
are  observed  as  in  the  above  cases,  which,  however,  were 
not  continued  for  a  longer  time  than  was  necessary  to 
bring  out  the  fact  that  in  the  later  periods  of  the  cook- 
ing process  the  rise  m  the  temperature,  even  in  the 
centre  of  a  joint,  had  taken  place  much  more  rapidly 
than  in  the  earlier  periods.  An  extra  quarter  of  an 
hours  boiling  makes  a  considerably  greater  difference 
ill  the  temperature  attained  in  the  centre  of  a  joint 
than  would  at  first  sight  ap,pear  possible.  Beyond  this 
greater  rise,  however,  comes  in  the  factor  that  a  much 
longer  time  is  taken  for  the  temperature  to  fall  to  the 
point  attained  when  the  joint  was  removed  from  the 
water.  This  is  a  most  important  fact,  as  the  tempera- 
ture once  raised  to  a  fairly  high  point  in  the  depths  of 
meat  afterwards  rises  as  much  as  9°  C.  in  half  an  hour 
(see  Experiment  No.  11),  continues  higher  for  some  time, 
as  long  as  60  minutes  or  more  (see  Experiment  No,  8), 
and  when  it  commences  to  fall,  does  so  very  slowly,  so 
that  any  material  of  an  infective  nature  within  the 


joint  would  be  exposed  to  a  comparatively  high  tem- 
perature for  a  very  much  longer  time,  and,  as  will  be  importance 
seen  on  reference  to  Tables  LXXII.  to  LXXIT.,  p.  178,  of  high  tern- 
Part  IX. ,  exposure  to  a  temperature  a  few  exti'a  degrees  i"^™''"''*^- 
makes  a  great  difference  in  the  sterilising  power  of 
cooking,  and  the  chance  of  any  tubercular  material 
being  rendered  innocuous  is  greatly  increased.  This 
applies  only  in  the  case  of  such  joints  as  are  allowed 
to  cool  before  they  are  used,  such  as  rounds  of  salt 
beef,  and  cold  boiled  meat,  but  it  is  a  point  which 
cannot  be  too  strongly  insisted  upon  in  considering  the 
means  of  rendering  suspicious  meat  innocuous. 

Roasting. 

97  As  has  already  been  mentioned,  ihc  diri'ereuce  in 
temperature  in  ovens  may  be  very  cuiisideiaijle,  whilst 
the  temperature  where  meat  is  roasted  before  the  Hrc 
may,  again,  differ  from  that  attained  in  the  vai-ious 
forms  of  oven ;  it  was  tlieiefore  thcught  necessary  to 
roast  joints  in  different  ways  : — 

(1.)  In  gas  ovens. 

(2.)  In  coal  heated  ovens. 

(3.)  In  front  of  a  coal  fire. 

It  is  an  easy  enough  matter  to  register  the  tempera- 
ture attained  in  the  oven.  Where,  however,  the  meat 
is  roasted  in  front  of  the  fire  it  is  obviously  n  much 
more  difficult  matter  to  determine  the  exact  temperature 
to  which  the  meat  is  exposed.  The  amount  of  basting, 
the  distance  from  the  fire,  the  kind  of  reflector  used, 
are  all  factors  which  can  scarcely  be  taken  i  nto  account 
without  having  access  to  the  various  kinds  of  screens 
and  reflectors  used,  so  that  only  a  couple  of  records  of 
the  temperature  to  which  meat  would  be  exposed  when 
roasted  in  front  of  the  fire  were  made  -and  kept ;  one 
without  any  screen  at  all,  the  other  within  a  good 
reflecting  screen. 

In  the  ovens  it  was  found  that  in  the  conditions  Tempera- 
under  which  the  experiments   were   carried  on  the  tui'ein 
temperature  was  fairly  constant,  and  did  not  vary  very  regufar.^^ 
greatl}''  in  coal  and  gas  ovens.    This  will  be  readily  seen 
on  comparing  Experiments  Nos.  24  and  26  (with  maxi- 
mum thermometers)  carried  on  in  the  gas  oven,  with 
Nos.  35  and  36,  cari-ied  on  in  the  coal  oven. 

It  should  be  remembered  that  in  these  experiments 
the  door  of  the  oven  was  opened  every  quai'ter  of  an 
hour,  and  that  it  had  often  to  be  kept  open  for  some  two 
or  three  minutes  in  order  that  the  tempi-M-aturc  readings 
might  be  accuratelj'  taken,  the  great  heat  coming  from 
the  oven  setting  up  such  strong  air-currents  that  it  was 
often  difficult  to  keep  the  light  steady  enough  to  allow  of 
the  position  of  the  mercury  column  register  being  noted ; 
every  time  that  the  door  was  thus  opened  and  kept  open 
the  temperature  must  necessarily  have  fallen  consider- 
ably. In  order  to  test  clie  significance  of  this  objection.  Use  of  mas 
the  maximum  thermometer  was  placed  by  itself  in  the 
various  ovens  near  the  front,  so  that  the  indicator  could 
be  readily  seen ;  as  soon  as  the  door  was  opened  the 
register  was  read  as  rapidly  as  possible  and  the  door  at 
once  closed.  The  maximum  thermometer  readings  are 
given  in  Table  XXIII. 


TABLE  XXIII. 


Maximum  Thermometer  Readings  taken  in  Gas  Ovens ;  in  Ovens  heated  with  Coal  Fires ;  and 
in  Front  of  Fire ;  to  determine  approximately  the  Temperature  attained  during  Roasting. 


Temperatur 

e  in  Degrees 

Centigrade  taken  every  15  Minutes. 

'o  a 

Description  of  Oven  or  Place  where 

WD 

'/) 

Eemarks. 

i-i  ^ 

Readings  were  taken. 

u 

3 

3 

r/j 

3 

3 

3 

O 

O 

O 

3 

6 

O 

a  <u 

c 

O 

o 

O 

.a 

,a 

,a 

O 

Xi 

.d 

-<i-v 

f71 

CI 

1 

Gas  oven  in  stable  -          -  - 

120 

138 

170 

190 

195 

200 

Gas  full  on. 

2 

Gas  oven  in  stable    -          -  - 

180 

190 

195 

198 

199 

200 

200 

210 

Gas  full  on. 

■  3 

Gas  oven  in  stable 

160 

170 

177 

180 

181 

183 

183 

185 

1.86 

I8S 

Gas  not  tui'ned  en  ar 

full. 

4 

Gas  oven  in  house 

215 

225 

234 

240 

246 

251 

257 

260 

Good  pressure  of  gas. 

5 

Gas  oven  in  house 

147 

205 

230 

258 

268 

Good  pressure  of  gas. 

6 

Oven  with  coal  fire  in  house 

145 

155 

155 

170 

185 

195 

198 

Fairh'  good  five. 

7 

Oven  with  coal  fire  in  house 

170 

177 

177 

215 

Very  good  fire. 

8 

Oven  with  coal  fire  in  house 

80 

106 

126 

)47 

160 

185 

Condition  of  fire  not 

noted. 

9 

Id  front  of  fire  in  house  - 

122 

122 

... 

Without  screen.  In- 

dex never  rose  higher. 

10 

In  front  of  fire  m  house 

155 

162 

With  screen.  Index 

never  rose  higher. 
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during  the  time  that  it  was  beiug  cooked.  Here,  again, 
the  direct  action  of  the  hot  fat  upon  the  thermometei- 
cannot  be  excluded,  but  it  is  evident  that  basting 
undoubtedly  greatly  helps  the  cooking  process. 

In  thip  set  of  experiments,  owing  to  the  compara- 
tively low  temperature  attained  at  such  short  distances 
from  the  surface,  there  can  be  no  doubt  that  had 
virulent  tubercular  material  been  intrp>duced  into  the 
centre  of  the  meat,  it  would  not  have  been  rendered 
innocuous  by  the  heat  to  which  it  could  have  been 
exposed.  In  proof  that  they  were  supposed  i.o  be 
sufficiently  cooked,  it  may  be  stated  that  the  joints  were 


all  used  at  the  table  in  the  tTC  houses  in  which  they 
were  cooked. 

Conclusio7i. 

102  Ordinary  cooking,  such  as  boiling,  and  more  espe- 
cially roasting,  though  quite  sufficient  to  sterilise  the 
surface,  and  even  the  substance,  for  a  short  distance 
frorn  the  surface  of  a  joint,  cannot  be  relied  upon  to 
sterilise  tubercular  material  inckided  in  the  centre  of 
rolls  of  meat,  especially  when  these  are  of  more  than 
3  lbs.  or  4  lbs.  weight.  The  Isast  reliable  method  of 
cooking  for  this  purpose  is  roasting  before  the  fire  ; 
next  comes  roasting  in  an  oven,  and  then  boiling. 


TABLE  XXV. 

Thermometer  Readings  taken  during  BOASTING  of  Meat  in  Ovens  with  Coal  Fir*. 


1^ 


*26 


2  8 


•29 


Description  and  Weight 
of  Meat  used. 


31 


t32 


S3 


34 


Distance 
of  Ther- 
mometer 

Bulb 
from  Sur- 
face of 
IVIcat. 


Beet,  3,825  grammes  (Si 
lbs.). 


Beef,  4,365  grammes  (9  lbs. 

11  07,S.). 


Beef,  4,.3t;5  grammes  (9  lbs. 
11  ozs.). 


Beef,  3,825  grammes  (Si 
lbs.). 


Beet,  3,825  grammes  (Si 
lbs.). 


Sirloin,  3,770  grammes  (8 
lbs.  (j  ozs.). 


Beef,  4,365  grammes  (9  lbs. 
11  ozs.). 


Beef,  4,050  grammes  (9 
lbs.). 


Sirloin,    4,725  grammes 
(lOilbs.). 


f  inch 


i  inch 


1  inch 


1  inch 


li  inches  - 


li  inches  - 


11  inches - 


4  inches 


4  inches  - 


Temperature  in  Degrees  Centigrade  taken  every  15  Minutes 
during  Roasting. 


Tempe- 
rature in 
Degrees 
Centigrade 
taken  every 
5  Minutes 
after  the 
Meat  was 
removed 
from  the 
Oven. 


20 


22 


23 


32 


27 


23 


29 


27 


41 


35 


25 


38 


25  31 


64 


48 


68 


7fi 


30 


43 


60  67 


62 


60 


42 


75 


43 


67 


70 


66 


78 


79 


S3 


75  79 


70 


79 


72 


80 


86 


83 


98 


96 


99 


65 


87 


98^ 


99i 


100 


99 


100 


100 


72 


76 


100 


100 


07 


72 


2  71 


Remarks. 


Thermometer  broke 
after  the  temperature 
at  1  hour  had  been 
taken. 


This  was  said  to  be 
quite  ready  for  the 
table  after  li  hours 
cooking. 


tso 


Maximum  thermometer 


Maximum  thermometer 


Placed  on  145 
sampi  shelf 
in  oven  as 
meat. 


Placed  on  |l70 
same  shelf 
in  oven  as 
meat. 


155 


177 


170  1185 


177 


195 


195 


The  maximum  thermo- 
meters were  placed 
in  the  ovens  to  regis- 
ter the  highest  tem- 
perature attained 
whilst  the  meat  was 
being  roasted. 


After  completion  of  experiment,  all  these  joints  were  served  up  at  the  table. 
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+- 

ij;    O   M  ^ 


•sjnon  y5 


•sanoq 


•smoq  z 


■jnoq  |x 


•itioq  fx 


•jnoq 


•jnoq 


•Jnoq  f 


•jnoq  J 


«  a 


i  I.- 

<  g  o  « 

a5  S'^ 


2  hTc. 
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a 

OS 


i  2 


o 


CO  n 


luiportanoa 
of  this 
series  of 
experi- 
ments. 


Tonsils 
affected 
in  pigs. 


Infectivity 
by  injcetion 
equal  to 
infectivity 
through 
tonsil. 


Multiplica- 
tion of  ex- 
perimeiils. 


PART  Vlil. 

Feeding  and  Inoculation  Experiments  (contbolled  by 
Experiments  with  Raw  Milk)  with  Milk  heated 

AT  VAEIOUS  TeMPERATUBES,   TAKEN  FEOM  CoWS  WITH 

Tubercular  Udders. 

Object  of  the  Investigation. 

103  This  investigation  was  planned  with  the  object  of 
determining  the  conditions  of  temperature  that  are 
necessary  to  render  innocuous  to  animals  milk  taken 
from  cattle  with  distinctly  tubercular  udders  (and  in 
which  tubercle  bacilli  could  be  demonstrated  by  means 
of  the  microscope),  either  by  feeding  or  injection  into 
one  of  the  serous  cavities  or  into  the  subcutaneous 
tissues.  In  this  series  of  experiments  it  was  thought 
that  the  inoculations  would  assume  far  greater  im- 
portance than  in  the  case  of  infection  by  meat,  for  the 
reason  that  it  was  found  in  the  earlier  experiments  that 
animals,  pigs  especially,  that  succumbed  to  tuberculosis 
after  being  fed  with  tubercular  milk  were  frequently 
attacked  through  the  tonsils  as  well  as  from  other  parts 
of  the  alimentary  tract.  In  some  of  the  preliminary  ex- 
periments, it  was  also  found  that  milk  heated  to  a  con- 
siderably higher  temperature  than  that  to  which  it  was 
found  necessary  to  subject  it  in  order  to  render  it  in- 
nocuous to  guinea-pigs  by  feeding,  was  still  capable  of 
setting  up  tuberculosis  not  only  when  inoculated  intra- 
peritoneally  in  the  same  species  but  also  when  brought 
in  contact  -N^th  the  alimentary  tract,  especially  the  tonsils, 
of  a  different  species  such  as  the  pig.  It  was,  in  fact, 
concluded  at  a  very  early  stage  of  the  investigation 
that  so  long  as  this  material  remained  cajoable  of 
producing  infection  when  introduced  either  into  the 
subcutaneous  tissues  or  into  the  peritoneal  cavity, 
so  long  did  it  remain  capable,  when  ingested,  of  setting 
up  infection  in  the  pig,  the  infection  in  such  cases 
usually  commencing  in  the  tonsils.  As  this  method 
of  infection  was  found  to  be  so  uniform,  and  as  it 
corresponds  so  accurately  with  what  is  found  to  occur 
in  scrofulous  children  in  whom  the  glands  of  the  neck 
are  so  frequently  affected  by  a  tubercular  lesion,  the 
injection  experiments  assumed  such  importance  that 
they  were  in  all  cases  carried  on  at  the  same  time  as  the 
feeding  experiments,  with  the  result,  of  course,  that  the 
number  of  experiments  was  very  considerably  multi- 
plied beyond  what  in  the  first  instance  had  been 
anticipated.  It  will  be  seen,  however,  that  these 
injection  experiments  could  not  have  been  omitted  if 
the  report  was  to  be  complete,  as  in  the  majority  of  cases 
in  which  the  heated  milk  was  no  longer  capable  of 
setting  up  tuberculosis  in  the  guinea-pig,  it  still  set  up 
infection  when  injected  into  that  species  and  when 
ingested  in  the  case  of  the  pig.  It  was  with  this  end  in 
view  that  I  incurred  the  risk  of  prolonging  the  experi- 
ments beyond  the  time  originally  mentioned,  and  of 
deferring  the  preparation  of  the  report  until  these 
experiments  could  be  completed. 

The  earlier  experiments  were  all  carried  on  with 
milk  that  was  obviously  tubercular,  that  is,  milk  that 
had  been  drawn  from  "cows  in  which  the  udder  was 
irregularly  enlarged,  the  glands  adjoining  the  quarters 
affected  being  in  a  similar  condition,  the  cow  at  the 
same  time  suffering  from  localised  or  general  tujjercu- 
losis,  whilst,  finally,  tubercle  bacilli  could  in  all  cases  be 
demonstrated  in  the  milk  in  larger  or  smaller  numbers 
according  to  the  extent  of  the  infection  and  the  rapidity 
of  the  process  of  breaking  down  that  was  going  on  in 
the  udder.  In  those  cows  that  were  kept  under  obser- 
vation until  they  were  slaughtered,  the  character- 
istic tubercular  structure  and  tubercle  bacilli  were 
demonstrated  in  the  udder  by  means  of  special  histo- 
logical investigation  after  the  animal  had  been  killed. 
Under  these  circumstances  it  would  scarcely  have  been 
necessary  to  make  many  control  exjDeriments,  but  as  it 
was  only  possible  to  determine  the  effects  of  heating  on 
the  infectivity  of  the  milk  by  comparing  the  results 
obtained  with  those  that  were  obtained  when  unlieated 
(raw)  milk,  control  experiments  were  made  in  nearly 
all  cases  ;  as  however  the  results  obtained  by  other  ex- 
perimenters have  been  so  conclusive,  it  is  not  necessary 
here  to  do  more  than  mention  these  control  experiments, 
and  to  refer  the  reader  to  Part  No.  XII.,  p.  221  ei  seq., 
in  which  the  details  of  tlie  experiments  made  with 
tubercular  milk  are  giren. 

Experiments  with  Tubercular  Milk. 

104  This  series  of  experiments  was  made  entirely  with  Cows  from 
tiic  milk  from  four  cows  (Nos.  20,  21,  24,  and  25)  in  which  mill: 
which  the  degree  of  tuberculosis  of  the  udder  was  so 
marked  that  there  could  be  no  doubt  that  if  tubercular 

L  1  3 


Earlier  ex- 
periments 
with  tuber, 
cular  milk. 


Tubercle 
bacilli  in 
the  milk, 


and  in  the 
udder. 

Control  ex- 
perimenls. 


was  taken. 
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TubereulM 
milk  from 
cows  with 
non-tuber- 
cular 
udders. 


Other  milks 
used  for  ex- 
periment. 


Quantity  of 
milk  drawn 
from  tuber- 
cular 
udders. 


riocculi  in 
thin  watery 
tubercular 
uiilk. 


Milk  thicker 
but  often 
serous. 


milk  CO  aid  produce  tuberculosis  this  was  suitable 
material  with  which  to  ti'y  the  experiments. 

A  few  other  experiments  were  carried  out  with  the 
milk  from  two  tuberculous  cows,  Nos.  26  and  27,  in 
which,  however,  the  udders  were  not  affected ;  the 
control  experiments  {i.e.,  those  in  which  raw  milk  from 
these  cows  was  used)  in  these  cases  gave  absolutely 
negative  results,  so  that  the  milk  from  these  two  cows 
could  be  of  no  value  as  material  to  be  used  in  a  series 
of  "  sterilising  "  experiments.  Another  cow  which  was 
sent  to  us  after  being  subjected  to  a  veterinary  exami- 
nation and  was  reported  to  be  a  "  waster"  or  "piner,"' 
and  probably  suffering  from  tuberculosis,  was  in  a 
state  of  extreme  emaciation.  The  milk  from  this  cow 
was  also  used  for  preliminary  experimental  purposes, 
althougli,  as  in  the  two  cases  above-mentioned,  no 
tubercle  bacilli  could  ever  be  demonstrated  in  the 
milk.  The  results  obtained  in  the  experiments  in 
which  this  milk  was  used  were  invariably  negative,  and 
it  was  afterwards  used  only  Avhen  mixed  with  tuber- 
culous organs  for  some  of  the  heating  experiments.  It 
will  thus  be  seen  that  the  l  aw  milk  taken  from  three  cows 
which  were  or  were  supposed  to  be  tubercular,  give  no 
positive  results  when  injected  intraperitoneally.  The 
first  two  on  being  slaughtered  were  found  to  have  per- 
fectly healthy  udders,  though  they  both  suffered  from 
more  or  less  marked  tuberculosis  in  other  parts  of  the 
body,  whilst  in  the  third  (the  "  waster  ")  when 
slaughtered  not  a  trace  of  a  tubercle  coul3.  be  found  in 
any  part  or  organ  of  the  carcase.  For  obvious  reasons 
this  animal  is  not  included  amongst  those  described  in 
Part  No.  X.  of  this  Report. 

It  may  be  mentioned  that  certain  other  small  samples 
of  milk  from  cows  with  tuberculous  udders,  sent  as 
control  material,  set  up  tuberculosis  in  every  instance 
where  tubercle  bacilli  could  be  demonstrated;  these 
samples  were,  however,  so  small  that  none  of  them 
could  be  used  for  sterilisation  purposes.  I  was,  unfor- 
tunately, in  some  cases,  unable  to  secure  the  cows  from 
Avhich  the  samples  were  takou  as  they  were  either 
slanghtered  or  sold  without  the  knowledge  of  the 
veterinary  surgeon  before  he  or  the  owners  could  be 
communicated  with. 

It  has  frequently  been  observed  that  where  the  udder 
has  been  affected  with  tuberculosis  there  is,  especially 
in  the  earlier  stages  of  the  lesion,  no  perceptible  falling 
off'  in  the  yield  of  milk,  in  fact  it  has  been  maintained 
by  some  that  there  is  an  actual  increase ;  this  increase 
has,  however  never  been  observed  in  the  case  of  any 
of  the  cows  at  the  stage  at  which  they  came  under  our 
observation ;  there  were,  undoubtedly,  cases  in  which 
the  amount  of  milk  given  appeared  to  be  quite  equal 
to  the  average  obtained  from  healthy  cows,  the  only 
indisputable  alteration  being  that  the  milk  was  usually 
more  watery-looking  than  normal,  and  when  poured  in 
a  thin  layer  over  a  glass  plate  was  found  to  contain 
larger  flocculi  or  fragments  than  are  met  with  in  milk 
taken  from  a  healthy  udder.  After  a  time  the  yield  of 
milk  becomes  somewhat  diminished  in  the  quarter 
specially  affected,  which  is  usually  enlarged  and  hard, 
and  on  superficial  observation,  would  appear  to  be  the 
one  from  which  the  largest  quantity  of  milk  should  be 
drawn.  As  the  yield  diminishes,  the  consistency  of  the 
fluid  becomes  much  more  irregu  lar,  ultimately  becoming 
thicker  and  thicker ;  on  spreading  out  on  a  glass  plate 
this  thickening  is  found  to  be  due  to  the  presence  of 
large  quantities  of  fragments  rather  than  to  an  equal 
distribution  of  solid  matter  throughout  the  milk,  so 


that  on  allowing  the  milk  to  stand  a  superficial  layer 
of  thin  fluid  is  left,  and  a  deposit  of  more  solid  matter 
made  up  of  the  flocculi  and  fragments  above-mentioned. 
If  during  this  stage  or  even  in  the  earlier  stages,  the 
little  fragments  seen  on  a  glass  plate  over  which  the 
milk  is  run,  or  collected  from  milk  that  has  been 
allowed  to  stand,  or  that  has  been  centrifugalised,  be 
stained  for  tubercle  bacilli  by  the  Ziehl-Melsen  method 
and  examined  under  the  microscope  with  a  moderately 
high  power,  numerous  tubercle  bacilli  may  be  found  in 
them.  In  these  cases  it  was  possible  to  demonstrate 
the  presence  of  bacilli  in  milk  that,  immediately  before 
the  animals  were  examined,  was  actually  being  supplied 
for  human  consumption. 

Then  comes  a  period  during  which  the  milk  is  first 
purulent  looking  and  then  sero-purulent ;  for  example, 
the  milk  at  this  stage,  from  cow  jSTo.  20,  was  described 
as  being  "  a  slightly  purulent  thick  yellowish  fluid  on 
"  the  foil  owing  days  it  became  much  more  serous  in 
"  character  until  it  could  no  longer  be  recognised  as 
"  milk  at  all ;  it  had  a  distinctly  alkaline  reaction." 

In  cow  No.  21,  groat  physical  differences  were  ob- 
served  in  the  milk  from  the  various  teats.  The  milk 
from  each  of  the  four  teats  of  this  cow  was  collected 
separately  in  different  vessels.  The  milk  derived  from 
the  two  teats,  right  anterior  and  right  posterior,  ap- 
peared to  be  perfectly  nornial  when  spread  out  'in  a 
thin  layer  on  glass.  It  was  of  fairly  good  colour  and 
consistence,  and  none  of  the  small  particles  already 
mentioned  could  be  made  out.  The  milk  from  the  left 
anterior  teat  also  appeared  to  be  normal  in  appearance, 
until  carefully  examined,  when  it  appeared  to  be  thinner 
than  usual,  and  when  spread  out  in  a  thin  layer  on  glass 
small  fragments  or  flocculi  could  be  distinctly  seen. 
The  left  posterior  teat  yielded  only  a  small  quantity  of  a 
brownish  serous  fluid,  which,  when  spread  out  in  a  thin 
layer  on  glass,  showed  the  presence  of  a  very  large 
number  of  minute  granules  and  flocculi.  It  is  interest- 
ing to  note  that  the  amount  of  albumen  present  in  the 
fluid  drawn  from  the  left  side,  and  especially  from  the 
left  posterior  teat,  was  so  large  that  when  the  mixed 
milk  (milk  from  the  four  teats)  was  heated  for  only 
15  minutes  at  80°  C,  if  became  slightly  thicker  and 
gelatinous  ;  at  the  end  of  30  minutes  it  had  became  quite 
thick ;  at  the  end  of  45  minutes  it  was  still  thicker, 
almost  like  paste,  and  in  one  hour  it  had  become  so  solid 
that  when  the  beaker  containing  it  was  inverted  the 
milk  remained  in  the  vessel. 

Tubercle  bacilli  were  afterwards  demonstrated,  first, 
in  the  milk  from  the  left  posterior  teat,  and  then  in  the 
left  anterior  teat ;  they  may  also  have  been  present  in 
one  of  the  other  teats  at  a  later  stage  of  the  disease, 
but  they  were  never  demonstrated  under  the  microscope, 
although  in  the  udder,  after  death,  bacilli  were  found 
in  both  the  two  left  quarters  and  in  the  right  posterior 
quarter. 

It  will  be  readily  understood  how  such  a  diseased 
udder  may  be  a  source  of  infection  to  a  large  quantity 
of  milk  ;  even  if  the  serous  fluid  from  the  left  posterior 
teat  were  discarded  by  the  milker  during  the  later 
stages  of  the  disease,  that  drawn  from  the  left  anterior 
teat  would  undoubtedly  have  been  considered  fit  to  pass 
into  circulation  unless  the  nature  of  the  lesion  had 
been  recognised  and  the  danger  of  infection  pointed  out. 
The  milk  from  the  other  quarters  of  the  udder  was  so 
abundant  in  quantity,  and  the  physical  characters 
differed  so  slightly  from  those  of  normal  milk,  that  a 
dairyman  would  see  no  reason  to  keep  such  milk  out  of 
circulation. 


TABLE  XXVII. 

Injection  Experiments  with  Raw  Milk  taken  from  the  Separate  Teats  of  Cow  No.  21. 


Teat  or  Teats  from  which 
Milk  was  taken. 

Number  of 
Animals  in  each 
Experiment. 

Intraperitoneal 
Injection. 

Died  or  Killed  and 
Number  of  Days. 

Post  Mortem  Examination 
and  Eemarks. 

Left  anterior  teat 

1  Guinea-pig 

1  CO.  - 

Died     33  - 

Tubercular. 

Do. 

1  do. 

1  cc. 

Died  53 

Tubercular. 

Left  posterior  teat 

1  do. 

1  cc.  - 

Died      6  - 

Too  early  to  show  tubercle. 

Dp. 

1  do. 

1  cc. 

Died  30 

Nil. 

Eight  anterior  teat 

1  do. 

1  cc.  - 

Killed  93  - 

Nil. 

Do. 

1  do. 

1  cc. 

Killed  127 

Nil. 

Right  posterior  teat 

1  do. 

1  cc.  - 

Killed  127  - 

Nil. 

Do. 

1  do. 

1  cc. 

Killed  127 

Nil. 

Mixed  milk  from  all  four  J 

1  do. 

1  cc.  - 

Died     32  - 

Tubercular. 

teats       -          -  -\ 

1  do. 

1  cc. 

Died  30 

Tubercular. 

Do.          -       .  . 

1  do. 

1  cc.  - 

Died     28  - 

Tubercular. 

Do. 

1  do. 

f  cc. 

Died  25 

Tubercular. 

Mill' 
No. 
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c  milk.  In  tMs  serous  "  milk  "  large  fragments  of  caseous  or 
casco-pufulent  tissue,  sometimes  the  size  of  a  pea,  may 
often  be  found  floating,  though  in  other  cases  no  frag- 
ments of  any  kind  can  be  found.  Micrococci,  probably 
ordinary  pus  organisms,  are  often  met  with,  but  it  is 
sometimes  very  difficult  to  demonstrate  the  presence  of 
the  tubercle  bacilli  in  this  clear  fluid,  although  they 
may  almost  invariably  be  demonstrated  in  the  frag- 
ments of  tissue,  sometimes  more,  sometimes  fewer  than 
when  the  more  gen6.Tal  breaking  down,  of  which  we 
have  evidence  in  the  minute  flocculi  in  the  earlier 
IJfec-  stages,  is  taking  place.  That  this  serous  fluid  still 
s  retains  a  very  high  degree  of  infectivity  was  proved  on 
several  occasions  by  inoculation  experiments,  though 
in  one  case  in  which  it  was  used,  and  where  the  pus 
i  organisms  appear  to  Iiave  gained  the  upper  hand,  in- 
[  oculation  of  two  guinea-pigs,  with  the  clear  serous  fluid 
gave  negative  results,  one  dying  too  early  to  show 
tuberculosis,  the  other  developing  no  tubercular  lesion 
in  30  days,  whilst  the  milk  from  the  left  anterior  teat, 
which  was  comparatively  normal  in  appeai'ance,  proved 
fatal  to  both  of  the  guinea-pigs  that  were  injected  with 
it.  The  milk  from  the  opposite  side,  at  this  stage,  also 
remained  innocuous.  When  the  milk  from  the  four 
teats  was  mixed  and  injected  into  four  guinea-pigs  it 
proved  fatal  in  every  instance,  each  animal  succumbing 
to  a  virulent  attack  of  tuberculosis, 
r  It  will  be  seen  from  the  above  table  that  five  out  of 

of  the  six  guinea-pigs  that  died  from  tuberculosis  died 
lease  ""^i^hin  five  days  of  each  ^other — between  the  28th  and 
iame  the  33rd  day — the  sixth  animal  lived  some  time  longei', 
I'l       53  days. 

Here,  then,  we  have  moat  I'emarkable  evidence  of 
the  regularity  with  which  the  disease  is  produced,  and 
the  regular  time  iu  which  death  occurs  when  the 
disease  is  set  up  by  the  same  material. 

The  milk  taken  from  the  right  side  of  the  udder 
from  both  anterior  and  j)osterior  teats  could  be  injected 
with  perfect  impunity,  the  animals  continuing  well  in 
every  respect  until  they  were  killed  in  order  to 
determine  the  result  of  the  experiment,  when  absolutely 
no  trace  of  tubercle  was  found. 

The  serous  fluid  taken  from  the  left  posterior  teat, 
which  was  the  first  affected,  evidently  contained  a 
number  of  septic  organisms,  though  there  was  no 
evidence  of  the  presence  of  tubercle  bacilli,  for,  ,as  a 
result  of  these  inoculation  experiments,  one  animal  died 
of  septicasmia  six  days  after  the  injection  had  been 
made,  and,  although  a  second  lived  for  some  time 
longer,  it  ultimately  succumbed  on  the  30th  day  with 
evidence  of  the  presence  of  septic  inflammation,  but 
none  of  tuberculosis.  Special  attention  is  drawn  to 
this  couple  of  experiments  in  order  to  show  that 
tubercle  bacilli,  though  present  at  one  period  in  the 
milk,  and  probably  present  in  some  part  of  the  quarter 
Jew  of  the  udder  from  which  it  was  drawn,  may,  during 
[^jj  certain  times,  especially  when  there  is  comparatively 
cing  little  breaking  down  of  the  glandular  tisstie  and  Avails 
9f  the  ducts  going  on,  and  where  also  there  is  evidence 
'*  of  septic  inflammation,  contain  few  or  no  bacilli.  It 
must  be  borne  in  mind,  however,  that  a  sudden  recur- 
rence may  take  place  at  any  time.  This  corresponds 
exactly  with  the  conditions  met  with  in  phthisis 
imlmono.lis  in  the  human  subject. 

yof  A  most  important  point  in  this  connexion  is  that 
j^^.^  the  spread  of  tubercle  in  the  udder  goes  on  with  most 
j  ider!  alarming  rapidity ;  this  I  was  able  to  observe  in  the 

I  cows  constantly  under  observation,  but  I  have  also 
noticed  on  several  occasions  during  the  interval  between 
fortnightly  inspection  carried  on  along  with  a  vete- 
rinary surgeon,  that  the  disease  has  become  distinctly 

j  developed.  It  may  lie,  of  couj'se,  that  the  early 
evidence  has  been  overlooked  at  tlio  ]irevious  inspection, 
but  whether  this  is  the  case  or  not,  the  spread  of 
the  disease  was  so  rapid  as  to  afford  very  good 
ground  for  alarm.  The  very  absence  of  any  definite 
signs  in  the  earlier  stage  is  one  of  the  great  dangers 
of  this  condition,  and  one  that  it  is  very  difficult  to 
guard  against.  So  much  impressed  is  one  by  this  fact 
that  whatever  steps  may  be  taken  as  regards  the 
treatment  of  tuberculous  cattle  in  relation  to  the  meat 
I         supply,   there   can   be   no   doubt   that   any  animal 

'  suffering  from  tuberculosis  of  however  mild  a  character 
In     should  be  at  once  stringently  eliminated  from  dairy 

;J  I'j'^  stock.  That  this  will  1)0  the  best  policy  not  only  on 
behalf  of  the  consumer,  but  also  iu  the  interests  of  the 
dealoj-,  will  become  (ivident,  es])ecially  if  it  bo  under- 
stood that  if  the  animal  is  at  once  condemned  and  killed 
certain  jjortious  of  the  carcase  maij  bo  used  for  human 
food,  but  that  if  the  animal  is  kept  imtil  tuberculosis 
is  allowed  to  Ijecorae  diflused  or  generalised  throughout 
the  body  the  carcase  can  not  only  not  be  looked  upon 


as  of  any  value  as  part  of  a  food  supply,  but  must  be 
considered  as  actually  a  very  real  source  of  dangei* 
to  the  community,  and  especially  to  that  part  of  the 
community  least  able  to  jirotect  itself. 

A  most  important  fact  to  be  borne  in  mind  in  Tubercular 
conne^xion  with  tubercular  disease  of  the  udder  is  that  ^vltl^""^,™"/! 
it  is  not  by  any  means  confined  to  those  cattle  in  stages  of 
which   tuberculosis  has  invaded  many  of  the  other  disease  in 
organs,   and   is   not  necessarily  associated  with  an 
advanced  stage  of  the  disease,  so  that  the  degree  of 
tuberculosis  as  made  out  clinically,  apai.'t  from  changes 
in  the  udder,  is  in  many  instances  no  guide  as  to 
the  changes  in  the  udder  itself.    If  we  turn  to  the 
post-mortem  examinations  made  by  Dr.  Martin  and 
myself  of  Cows  Nos.  8,  20_,  21,  24,'and  2-5,  it  will  be 
seen  that  the  tubercular  disease  of  the  udder  accom- 
paaies  all  stages  of  tuberculosis  in  the  animal,  though 
it   will  be  observed  that  even   in  Ooav   Wo.  8  (see 
also  Dr.  Martin's  Report),  in  which  most  of  the  organs 
and    serous   membranes   are    perfectly   normal,  the 
mesenteric  and  omental  glands  are  tubercular,  whilst 
there  is  also  marked  evidence  of  the  presence  of  old 
tubercular  disease  in  the  mucous  raembrarue  of  the 
intestine. 

In  No.  20  (sec  Part  X.  of  this  report,  p  194)  thedisease 
is  localised  to  the  serous  membranes  near  the  base  of  the 
chest,  to  the  peritoneum,  and  to  the  intestinal  tract, 
in  the  latter  of  which  tliere  was  a  distinct  tubercular 
deposit  in  the  mucous  membrane  ;  here  again  the 
lymphatic  glands  were  much  more  extensively  afl'ected 
than  the  organs  above  mentioned,  the  bronchial  glands 
containing  old  caseo-calcareous  deposirs  as  well  as 
recent  tubercle,  and  the  glands  in  the  abdominal  cavity 
showing  evidence  of  a  compai'atively  recent  affection  ; 
the  disease,  however,  as  ordinarily  classified,  would  be 
comparatively  slight,  whilst  the  udder  and  the  milk 
ducts  were  undoubtedly  in  an  advanced  stage  of  tuber- 
culosis. 

In  the  next  case,  Cow  No.  21  (sec  Part  X.,  p.  195), 
the  disease  was  specially  in  and  around  the  uterus ; 
there  was  some  ulceration  of  the  intestine  and  exten- 
sive affection  of  the  lymphatic  glands  ;  the  lungs  were 
tubercular,  as  were  also  the  bronchial  and  mediastinal 
glands  ;  the  udder  was  in  an  advanced  stage  of  tuber- 
culosis. 

In  Cow  No.  24  (see.  Dr.  Martin's  report.  Part  V., 
p.  56),  we  have  the  same  conditions,  but  in  a  some- 
what moi'e  marked  degree,  as  the  kidneys  and  supia- 
renal  bodies  are  also  affected,  and  the  glands  even  more 
so  than  in  Cow  No.  21. 

In  Cow  No.  25  (ses  Dr.  Martin's  report,  Part  V., 
p.  57)  the  disease  is  still  more  generalised. 

On  the  other  hand  it  is  within  the  experience  of 
every  veterinary  surgeon  that  a  cow  may  be  in  an 
advanced  stage  of  generalised  t\iberculosis,  although 
there  is  not  the  slightest  trace  of  tubercular  disease  in 
the  udder,  but  in  spite  of  this,  as  wc  have  seen,  it 
would  be  an  extremely  dangerous  practice  to  allow 
milk  from  such  an  animal  to  pass  into  the  market,  8iS 
the  disease  may  at  any  time  extend  to  the  udder,  and 
this  with  most  alarming  rapidity.  It  is,  therefore, 
necessary  to  accentuate  the  recommendation  already 
given,  that  no  cow  suffering  in  the  slightest  degree  from 
any  form  of  tubercular  disease  should  he  allowed  to 
remain  on  a  dairy  farm. 

ArPABATUS  USED  IN  THESE  ExrEEIMENTS  FOR  KEEPINQ 

THE  Milk  at  a  Constant  TEMrERATUiiE. 

105  As  it  M' as  necessary  to  maintain  the  milk  at  a  regular 
and  equable  temperature  for  a  considerable  length  of 
time,  a  special  piece  of  apparatus  had  to  be  devised. 
Mr.  Hearson  made,  to  my  design,  a  modification  of  his 
incubating  apparatus  to  act  as  a  steriliser,  by  means 
of  which  this  result  was  readily  attained.  This  steri- 
liser consists,  essentially,  of  a  double  water-bath,  the 
outer  of  these  water-baths,  (o)  having  a  capacity  of  four 
gallons  encased  on  five  sides  in  wood  (&)  (which  as  is 
well-known  is  a  bad  conductor  of  heat)  ;  this  is  heated 
through  a  small  flue  (c),  by  means  of  a  gas  flame  (rf). 
Suspended  in  this  outer  chamber  of  water  is  a  large 
copper  cylinder  (e)  also  containing  four  gallons,  which 
is  about  three-quarters  filled  with  water,  and  is 
covered  with  a  conical  double  copper-lid  (/).  Placed 
in  the  outer  water  chamber  is  the  regulating  ap- 
paratus, which  consists  of  a  lever  fixed  at  one  end  (g), 
having  attached  to  it  by  a  pin  at  a  short  distance 
from  the  hinge  a  vertical  rod  (h)  which  passes  down- 
wards,  something  like  the  piston  of  a  safety  valve, 
into  a  small  chamber  or  cup  {i),  in  which  the  end  rests 
on  a  small  metal  capsule  coutainiag  a  mixture  of 
ethereal  fluids  ;  this  mixture  boils  at  ii  certain  fixed 
temperature.    Different  mixtures   of   these  ethereal 
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fluids  boil  at  different  temperatures,  so  that  witb  a 
series  of  these  capsules  any  required  temperature  may 
be  ol.tained.  As  soon  as  the  required  temperature  is 
rencbed  the  capsule  expands,  the  lever  is  raised,  and 
:i  flue  {h)  is  opened  to  allow  of  the  escape  of  heat 
directly  instead  of  after  it  has  passed  through  the 
U-tube  [c],  which  is  placed  at  the  lower  part  of  the 
outer  water-chamber ;  this  is  directly  in  contact  with 
the  water,  and  is  continued  into  the  flue  (to).  When 
the  heat  passes  through  this  tube  along  which  it  is 
directed  by  a  damper  (1),  which  is  thus  allowed  to 
fall  when  the  capsule  collapses,  the  water  is  again 
heated.  "When  it  passes  directly  outwards  as  a  result 
of  till)  damper  being  raised,  very  little  heat  can  pass 
along  the  tube  and  little  is  taken  up  by  the  water,  the 
temperature  of  which  immediately  begins  to  fall  and 
continues  so  to  do  until  the  ether  again  becomes  liquid  , 
the  causulc  contracts,  and  the  damper  again  falls.  By 
altering  tne  position  of  a  sliding  weight  (m)  on  the 
lever  the  end  of  which  the  damper  is  placed,  a 
certain  amount  of  pressure  is  kept  on  the  capsule,  and 
the  action  of  the  temperature  on  the  capsule  in  eleva- 
ting the  lever  is  slightly  modified  This  weight  thus 
serves  as  a  means  ot  regulating,  within  a  degree, 
the  temperature  attained  in  the  water,  and  also  of 
counteracting,  to  a  certain  extent,  rapid  barometric 
changes.  I  was  supplied  with  a  series  of  capsules  by 
the  aid  of  which  any  required  temperature  between 
50°  0.  and  100°  C.  could  be  obtained  in  this  "  steriliser." 

This  apparatus  is  illvsf ruled  in  Plates  X.XI.-XXII. 
at  the  end  of  the  Report. 

Method  of  Procedure. 

106  In  the  first  series  of  experiments  the  cold  milk  was 
poured  into  small  glass  beakers,  which  were  at  once 
placed  in  the  inner  compartment  of  the  "  steriliser," 
which  had  previously  been  raised  to  70°  C,  the 
temperature  at  which  the  heating  was  to  be  carried 
out.'  As  the  milk  was  put  in  cold  it  was  evident 
that  the  temperature  attained  was  net,  during  the 
whole  time  that  the  milk  was  exposed  to  the  heat,  equal 
to  that  which  was  ultimately  attained,  i.e.,  the  tem- 
perature of  the  surrounding  water.  Indeed,  it  was 
afterwards  thought  that  this  might  account  for  the 
tuberculosis  that  was  developed  in  two  guinea  pigs, 
injected  with  tubercular  milk  that  had  been  exposed  to 
a  temperature  of  70°0.  for  1 1  and  12  minutes  respectively 
in  long  narrow  glass  tubes,  and  in  one  guinea  pig  that 
had  been  fed  with  similar  tubercular  milk  heated  to  70° 
for  L5  minutes.    (See  Table  XXXIV.,  p.  148.) 

This  method  being  evidently  open  to  objection  as  not 
being  safiiciently  accurate  for  our  purposes,  though  it 
is  the  method  that  is  most  frequently  used  for  domestic 
purposes,  the  milk,  in  succeeding  exyjeriments,  was  in 
the  first  instance  rapidly  heated  (in  a  flask  over  the  naked 
Bunsen  burner  for  the  higher  temijeratures  and  in  a 
water  bath  for  the  lower  temperatures)  to  the  required 
temperature,  60°,  70°,  or  80°  C.,  as  the  case  might  be, 
a  tlievmometer  being  kept  in  the  milk  during  the 
process,  and  the  milk  being  constantly  agitated.  This 
heated  milk  was  then  placed  in  beakers  of  from  50  to 
300  cc.  capacity,  that  had  previously  been  heated  to 
the  required  temperature  by  being  plunged  into  hot 
water.  When  the  milk  had  been  heated  up  to  the  same 
temperature  as  the  water  in  the  steriliser,  there  was, 
of  course,  no  object  in  having  thin  columns,  such  as 
were  used  when  it  was  thought  necessary  to  use  milk 
introduced  cold  into  the  steriliser.  The  beakers  were 
weighted  at  the  bottom  with  lead,  and  filled  to  such  a 
height  that  when  floating  in  the  water  the  level  of  the 
milk  within  the  beaker  was  rather  lower  (from  one 
quarter  to  one  half  inch)  than  that  of  the  surrounding 
water,  and  care  was  always  taken  in  introducing  the 
milk  not  to  allow  any  of  it  to  come  in  contact  with  the 
lip  or  side  of  the  beaker  that  would  remain  above  water 
during  the  heating  process  ;  whenever  such  accidental 
contamination  occurred  the  beaker  was  immediately 
re-sterilised. 

In  this  way,  having  the  beakers  warm  and  the  milk 
heated  to  the  point  required,  or  even  a  degree  above  the 
temperature  at  which  the  experiment  was  being  caiTied 
on,  to  allow  of  a  slight  loss  of  temperature  in  the  transfer 
of  the  milk  from  the  flask  to  the  beaker,  the  milk  was 
maintained  during  the  whole  time  recoi'ded  in  the 
tables  at  or  within  one  or  two  degrees  of  the  desired 
temperature.  Accurate  records  of  the  thermometer 
readings  in  some  of  these  experiments  are  given  at  the 
head  of  the  tables  (Part  IX.  pp.  161,  155,  and  159) 
preceding  the  description  of  some  of  the  actual  experi- 
ments. These  may  be  taken  as  being  fairly  represen- 
tative samples  of  the  temperature  attained  during  the 
heatuig-np  process,  not  only  in  these  but  in  the  other 
experiments  carried  on  under  the  same  conditions.  It 


has  been  thought  well,  before  drawing  conclusions  and 
making  practical  recommendations,  to  draw  attention 
to  the  above  possible  error  of  experiment,  though  it 
must  be  concluded  that  the  experimental  error  that 
can  creep  in  in  a  long  series  of  experiments,  where 
those  who  are  engaged  on  them  must  acquire  con- 
siderable experience  and  manipulative  skill,  must  be 
very  much  less  and  their  results  greatly  more  accurate 
than  in  the  hands  of  those  who  must  carry  on  the 
sterilising  process  purely  as  a  matter  of  routine. 
Where,  then,  a  single  case  of  tuberculosis  has  occurred 
as  the  result  of  feeding  or  inoculation  experiments, 
carried  on  with  meat  or  milk  that  has  been  subjected 
to  a  certain  temperature  for  a  certain  period  in  our 
hands,  it  is  evident  that  such  time  and  degree  of 
heating  are  not  suSicient  when  used  as  a  practical 
means  of  disinfection  by  those  who  would  be  appointed 
to  carry  on  the  disinfection  of  a  food  supply  in  order 
to  render  it  innocuous.  A  wide  margin  beyond  the 
experimental  area  of  safety  should  therefore  be  allowed 
for  in  drawing  up  I'ecommendations  for  the  sterilisa- 
tion of  possibly  tubercular  material.  For  this  reason 
experiments  were,  as  will  be  seen  on  reference  to  the 
tables,  in  most  cases  carried  on  far  beyond  the  degree 
and  time  required  for  actual  sterilisation  of  tuberculous 
material. 

Instruments  used  in  Experiments. 
107  Several  forms  of  syringe  and  pipette  were  made  use 
of  in  difi"erent  sets  of  experiments,  but  ultimately  a 
large  syringe,  made  on  Koch's  pattern,  the  ban-el  of 
which  was  capable  of  holding  from  5  to  16  cc.  of  the 
material  to  be  injected,  was  selected  as  the  best  form 
to  use,  both  because  it  could  be  conveniently  sterilised, 
and  because  a  syringe  of  this  size  would  hold  a  suffi- 
cient quantity  of  milk  with  which  to  inject  several 
animals  of  the  same  series  without  having  to  reflll  the 
syringe,  a  matter  of  no  small  importance  when  a 
considerable  number  of  injections  had  to  be  made. 

The  needles  used  were  specially  made,  and  had  a  bore 
of  considerable  size.  A  large  number  of  these  needles 
were  used,  as  they  were  so  soft  that  they  soon  became 
blunted;  they  were,  however,  so  inexpensive  that  it  was 
deemed  better  to  use  fresh  needles  than  to  attempt  to 
clean  and  stei'ilise  them  too  frequently. 

The  syringe  comes  to  pieces  very  readily  ;  there  is  no 
piston  to  the  crevices  of  which  infective  material  might 
gain  access,  the  nozzle  and  india-rubber  bulb  are  simply 
ground  on  to  the  glass  tube  and  come  apart  quite 
readily ;  there  is  no  screw  at  any  point  of  the  metal  or 
of  the  glass,  and  the  whole  may  be  readily  taken  to 
pieces  and  sterilised.  This  latter  was  done  immediately 
after  use  by  placing  all  the  parts  in  5  per  cent,  carbolic 
acid  for  five  minutes ;  they  were  then  rinsed  with 
water,  and  afterwards  with  methylated  spirit,  and  care- 
fully dried,  when  they  were  again  ready  for  use.  The 
india-rubber  ball  was  sterilised  in  a  similar  fashion. 

In  making  a  series  of  injections,  in  order  to  minimise 
as  far  as  possible  any  risk  of  accidental  infection,  the 
iiijection-3  were  first  made  with  the  material  that  had 
been  longest  exposed  to  the  temperature  at  which  the 
experiments  were  being  carried  on.  For  example,  when 
samples  of  milk  were  being  heated  for  times  varying 
from  a  few  minutes  up  to  two  hours,  the  milk  heated 
foi'  two  hours  was  first  injected,  and  then  that  heated 
for  one-and-a-half  hours,  and  so  on  downwards,  to  the 
one  that  was  merely  heated  for  a  few  seconds  at  the 
special  temperature,  so  that  the  risk  of  carrying  infec- 
tive material  from  one  set  of  experiments  to  another 
was  reduced  to  a  minimum.  After  all  the  heated  milk 
had  been  injected  the  control  experiments  were  made. 

After  the  milk  had  been  heated  and  before  it  was 
injected,  it  was  cooled  down  to  the  temperature  of 
the  body  by  floating  the  beaker  in  cold  water  to 
prevent  the  further  action  of  the  heat,  and  also  to 
allow  of  its  being  injected  into  the  animal  without 
causing  discomfort  or  shock.  When  the  milk  had  to 
be  used  on  several  successive  days  it  was  kept  in 
an  ice  safe,  but  before  it  was  injected  it  was  again 
heated  to  the  temperature  of  the  body.  So  little  did 
most  of  the  animals  feel  these  injections  that  they  com- 
menced eating  any  food  that  was  in  their  cage  imme- 
diately after  being  returned,  and  the  majority  of  the 
animals  remained  so  well  up  to  the  time  they  were 
killed  in  the  lethal  chamber  (a  large  jar  filled  with 
chloroform  vapour),  that  it  was  impossible,  without  very 
careful  examination  of  the  animals  (and  sometimes  not 
even  then),  or  examination  of  the  labels,  to  tell  whether 
and  where  the  animal  had  been  injected. 

In  the  feeding  experiments  it  was  found  that  the 
milk  went  sour  in  the  zinc  troughs  very  rapidly,  and 
the  utmost  care  had  to  be  exercised  to  keep  these 
troughs  sweet.    For   this  purpose  they  were  kept 
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immersed  in  boiling  water  for  two  or  three  minutes 
before  the  milk  for  each  fresh  feeding  was  pat  into 
them.  When  this  matter  was  attended  to  the  guinea 
pigs  took  the  milk  greedily,  but  if  the  milk  was  in  the 
slightest  degree  tainted  they  refused  to  touch  it  unless 
they  were  extremely  hungry.  In  some  of  the  earlier 
experiments  the  milk  was  mixed  with  bran  or  bread,  as 
it  was  thought  that  the  animals  might  take  it  berter 
when  so  mixed,  it  was  afterwards  found,  however,  that 
this  was  quite  unnecessary,  and  it  was  thought  too  that 
the  milk  when  given  alone  might  exert  any  infective 
influence  it  might  have  on  the  walls  of  the  intestine 
more  readily  than  when  mixed  with  solid  matter,  so 
that  in  all  but  tne  earliest  experiments  the  milk  was 
given  by  itself. 

108  Dbsgeiption  of  Experiments. 
Coming  now  to  the  experiments  carried  on  with 
milk  from  Cows  ISTos.  20,  21,  24,  and  25,  all  suffering 
from  tubercular  affection  of  the  udder,  it  is  necessary 
to  determine  the  conditions  under  which  milk  may  be 
sterilised  by  heat.  The  first  series  of  experiments  to 
be  described  was  the  series  carried  on  with  milk  from 
Cow  No.  20. 

This  milk  was  described  as  a  slightly  pui^ulent 
thick  yellowish  fluid  on  the  first  day  on  which  it  was 
used;  on  the  following  days  it  became  much  more 
serous  in  character  until  it  could  no  longer  be  recog- 
nised as  milk.  It  was  of  distinctly  alkaline  reaction, 
and  when  smeared  on  a  cover  glass  and  stained  by  the 
Ziehl-Nielsen  method  and  examined  microscopically  it 
was  found  to  contain  a  large  number  of  tubercle  bacilli. 
This  milk  was  first  heated  up  to  60°  C,  after  which  it 
was  poured  into  beakers  which  had  been  heated  up  to 
the  same  temperature  ;  samples  were  then  maintained 
at  that  temperatiire  for  15  and  30  minutes  respectively 
in  the  closed  steriliser,  after  which  they  were  rapidly 
cooled  down  to  the  temperature  of  the  Ijody  by  placing 
the  beakers  in  cold  water,  before  the  milk  was  used  for 
feeding  and  inoculation  experiments.  It  contained  such 
a  large  number  of  tubercle  bacilli  and  was  so  evidently 


tubercular  that  only  three  control  feeding  experiments 
and  three  injection  controls  were  made,  all  on  guinea- 
pigs.  That  it  was  extremely  virulent  may  be  gathered 
from  the  fact  that  in  every  case,  both  of  feeding  and 
inoculation,  positive  results  were  obtained. 

109  Control  Feeding  Experiments. 
It  is   of   interest   to   note   that  in  these  control 
feeding  experiments  ulceration  occurs  with  great  re- 
gularity in  both  the  large  and  small  intestines  where 
the  raw  tubercular  milk  has  been  ingested  by  guiuea- 
p.gs  (see  control  feeding  experiments  Part  XII.,  Table 
No.  XCIX.,  p.  222).     Erom  the  constant  occurrence 
of  this  condition  it  might  be  argued  from  whathas  already 
been  said  in  connexion  with  the  production  of  tuber- 
culosis by  feeding  with  the  raw  tubercular  glands,  that 
here  also  are  present  in  the  milk  not  only  tubercle  bacilli 
in  considerable  numbers,  but  also  a  large  quantity  of 
the  poisonous  material  formed  by  these  organisms  or 
stored  up  in  them.    It  must,  however,  be  remembered 
that  in  the  case  now  under  consideration  the  animals 
lived  for  some  time  after  they  had  been  fed,  so  that 
although  this  poisonous  material  may  have  had  some- 
thing to  do  with  the  bringing  about  of  the  ulceration 
Its  importance  can  scarcely  be  so  great  as  in  the  cases 
where  raw  tubercular  glands  were  used.    Another  fact 
which  is  again  brought  out  most  distinctly  in  these 
experiments  is  that  where  the  same  infective  material 
IS  used  m  which  the  dose  can.  to  a  certain  extent,  be 
regulated,  the  animals  all  die  at  about  the  same  period, 
indicating  that  the  course  of  the  disease  has  been  very 
similar  in  all  the  experiments,  for  of  the  three  guinea- 
]5igs   fed   with  raw  tubercular   milk,   one   died  in 
110  days,  the  second  in  113,  and  the  third  in  116  days, 
a  singularly  consistent  result  when  the  length  of  time 
is  taken  into  consideration,  and  one  which  can  only  be 
accounted   for   on   the  assumption  that  the  animals 
received  similar  doses  of  the  tubercular  virus.  Such 
equality  of  dosage  is  only  attainable  where  the  bacilli 
are  distributed  with  very  great  regularity,  as  in  this 
tubercular  milk. 
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TABLE  XXVIII. 

Experiments  with  Tubercular  Milk  heated  at  60°  C.  (140°  P.)  from  Cow  No.  20. 

reeding  Experiments.  Iniection  Experiments. 


Time  heated. 

Number  of  Animals 
used  in 
Experiments. 

Result  with  Animals  that 
lived  over  28  Days. 

Number  of  Animals 
used  in 
Experiments. 

Result  with  Animals  that 
lived  over  21  Days. 

Number  of 
Animals. 

Result. 

Number  of 
Animals. 

Result. 

15  mimites 
30  minutes 

6  guinea-pigs 
5  do. 

6 
5 

Nil 
Nil 

3  guinea-pigs 
3  do. 

3 
3 

2  tubercu- 
lar, 1  nil. 

1  tubercu- 
lar, 2  nil. 

Control  Feeding  Experiments,  3  guinea-pigs,  3  tubercular. 
Control  Injection  Experiments,  3  guinea-pigs,  3  tubercular. 


110  Feeding  Experiments  with  Tubercular  Milk 

heated  to  60^  c.  (140°  f.) 

With  the  heated  material,  a.s  far  as  the  feeding  ex- 
periments were  concerned,  the  temperature  used  for 
the  time  above  indicated  was  evidently  quite  sufiicient 
to  render  the  milk  perfectly  innocuous,  as  nob  one  of  the 
a.nimals  became  infected  though  this  sample  of  milk  had 
proved  so  uniformly  fatal  when  given  in  the  raw  state. 

Control  Injection  Experiments. 
In  these  injection  experiments  the  regularity  of  the 
course  of  the  disease  set  up  by  infection  with  the  same 
dose  of  tubercular  material  is  especially  well  brought  out, 
for  of  the  three  guirea-pigs  injected  with  raw  milk 
from  this  cow  (Part  XII.,  Table  N"o.  XCIX.,  p.  223) 
one  died  on  the  17th  day,  the  second  on,  the'lSth  day! 
and  the  third  on  the  20th  day  after  inoculation,  a  most 
remarkable  regularity  when  the  slight  differences  in 
size  and  constitution  and,  in  a  corresponding  degree, 
difi'erent  resisting  power  of  the  animals  to  the  disease 
are  taken  into  consideration. 

111  IN.JECTION  Experiments  with  Tubercular  Milk 

heated  to  60°  C.  (140°  p.) 
The  results  of  the  injection  cxpcriuicuts  show  that 
the  tubercle  bacilli  in  this  milk  were  not  rendered 
7  64140. 


inactive  by^somewhat  prolonged  exposure  to  a  tempera- 
ture of  60°  C,  as  two  out  of  the  three  guinea-piae 
injected  with  1  c.c.  of  the  milk  maintained  at  this 
temperature  for  15  minutes  contracted  tuberculosis, 
and  of  the  three  guinea-pigs  injected  with  a  similar 
quantity  of  the  same  milk  heated  at  60°  C.  for  30 
mmutes,  one  became  infected. 

Taken  by  themselves,  these  .  experiments  would 
indicate  that  the  chances  of  infection  are  diminished 
with  almost  mathematical  regularity  as  the  time  of 
exposure  to  a  comparatively  high  temperature  is  in- 
creased, but  as  will  afterwards  be  found  this  can  not 
be  relied  upon  as  holding  good  in  any  large  number  of 
cases,  although  where  milk,  whether  raw  or  heated,  is 
used,  much  more  uniform  results  are  obtained  than 
when  milk  which  had  been  purposely  rendered  infective 
by  the  addition  of  tubercular  materiiil  is  resorted  to,  and 
It  must  be  assumed  that  the  regular  distribution  of  the 
infective  material  throughout  the  milk,  the  comparative 
isolation  of  individual  bacilli,  and  their  freedom  from 
enclosing  tissue  or  material  contained  in  the  milk, 
play  an  important  part  in  determining  this  comparative 
uniformity  in  the  results  obtained. 

The  sterilising  experiments  of  this  series  are  exce°d-  Progressive 
ingly  interesting  as  regards  the  question  of  progressive  of  bacilli'''" 
attenuation.  underaction 

of  he.'ii. 
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ROYAL  COMMISSION  ON  TUBERCULOSIS: 


15  minutes 
at  60°  C. 


;'iO  minutes 
at  60°  0. 


Importance 
of  injection 
experiments 
as  determin- 
ing degree 
ofinfectivity 
of  milk. 
Heating. 


Two  out  of  three  of  the  animals  used  succuinljed  to 
tuberculosis  as  the  result  of  the  injection  of  this 
same  milk  heated  up  to  60°  C.  for  15  minutes,  but  they 
did  not  succumb,  the  one,  until  40  days  after  the 
injection,  the  second  until  80  days  or  twice  and  four 
times  respectively,  the  time  required  to  carry  off  a 
guinea-pig  by  tuberculosis  induced  by  the  injection 
of  the  raw  milk;  the  third  animal  escaped  infection 

altogether.  .     oa     •  + 

When  heated  at  the  same  temperature  ior  -iO  minutes 
the  milk  proved  infective  to  only  one  guinea-pig  out  of 
three  injected,  and  here  again  evidence  of  attenuation 
is  obtained,  not  only  in  the  lower  percentage  of  animals 
affected,  but  also  in  the  extended  course  of  the  disease, 
as  the  single  guinea-pig  that  developed  tuberculosis 
was  not  carried  off  until  the  72nd  day. 

It  might  appear  from  these  experiments,  if  taken  by 
themselves,  that  there  was  comparatively  little  danger 
of  tuberculosis  resulting  from  the  ingestion  of  milk 
that  had  been  heated  as  above,  as  out  of  all  animals 
that  were  fed  not  one  developed  tuberculosis.  As  will 
be  found  later,  however,  when  we  come  to  deal  with 
the  ingestion  experiments  with  pigs,  such  an  argument 
would  be  entirely  fallacious,  and  it  must  for  the  pre- 
sent be  accepted  that  the  injection  experiments  are  of 
more  value  as  affording  the  most  certain  information  of 
the  diminution  in  virulence  of  tubercular  material  than 


is  generally  acknowledged,  and  it  can  scarcely  be 
too  strongly  insisted  on  tiiat  so  long  as  a  single  anim-il 
is  affected  by  tuberculosis  on  injection  of  the  heated 
tul:)ercular  milk,  so  long  must  that  milk  be  held  to  be 
dangerous,  not  perhaps  to  the  perfectly  healthy  indi- 
vidual, but  certainly  to  those  in  whom  the  alimentary 
tract  is  affected  by  any  lesion  which  either  interferes 
with  the  proper  secretary  functions  of  its  different  parts 
or  renders  any  of  its  tissues  more  vulnerable  to  attack. 
We  cannot,  of  course,  gauge  exactly  the  degree  of  sus- 
ceptibility which  the  human  subject  exhibits  towards 
infection  from  the  alimentary  tract,  especially  aw  this 
probably  varies  at  different  ages,  the  infant  being  much 
more  susceptible  than  the  adult.  With  this,  however, 
it  will  be  necessary  to  deal  more  in  detail  at  a  later 
stage  of  the  report. 

112  Feeding  and  Injection  Expekiments  with  Tuber- 
culous Milk  prom  Cow  No.  25. 

A  similar  series  of  experiments  carried  on  with  milk 
taken  from  Cow  No.  25  are  scarcely  so  satisfactory  in 
so  far  as  there  were  no  injection  experiments  made 
with  the  milk  heated  to  60'^  C.  for  any  period  under 
25  minutes,  a  jjoint  at  which,  from  the  results  obtained 
in  the  first  series,  there  is  evidently  great  attenuation 
of  the  virus  contained  in  tubei'cular  milk. 


TABLE  XXIX. 
Experiments  with  Tubercular  Milk  heated  at  60°  C. 
Feeding  Experiments. 


(140°  r.)  from  Cow  No.  25. 
Injection  Experiments. 


Time  heated. 


5  minutes 
10  minutes 
15  minutes 
25  minutes 
30  minutes 
45  minutes 

1  hour 

2  hours 
8  hours 

18  hours 


Number  of  Animals 
used  in 
Experiments. 

Result  with  Animals  that 
lived  over  28  Days. 

Numher  of  Animals 
used  in 
Experiments. 

Result  with  Animals  that 
lived  over  21  Days. 

Numher  of 
Animals. 

Result. 

N  umher  of 
Animals. 

Result. 

3 

guinea-pigs 

Nil 

•2 

do. 

o 

Nil 

3 

do. 

3 

Nil 

... 

Nil 

3 

do. 

3 

Nil 

2  guinea  pigs 

2 

3 

do. 

'■i 

Nil 

1  guinea-pig 

1 

Nil 

3 

do. 

3 

Nil 

1  do. 

1 

Nil 

2 

do. 

2 

Nil 

2  guinea-pigs 

2 

Nil 

3 

do. 

.3 

Nil 

,2  do. 

2 

Nil 

3 

do. 

.-! 

Nil 

2  do. 

2 

Nil 

3 

do. 

3 

Nil 

2  do. 

2 

Nil 

■  * 

Control  Feeding  Experiments,  3  guinea-pigs,  3  tubercular. 
Control  Injection  Experiments,  3  guinea-pigs,  3  tubercular. 

tion  showed  no  trace  of  tubercle  in  any  part  or  organ 
of  the  body. 


Although  the  control  experiments,  both  feeding  and 
inoculation,  were  all  of  them  positive,  heating  the  milk 
for  five  minutes  and  upwards  at  the  above  temperature 
appears  to  have  rendered  it  perfectly  innocuous  when 
introduced  by  the  alimentary  tract,  whilst  25  minutes 
and  upwards  was  quite  sufficient  to  deprive  it  of  its 
power  of  setting  up  tuberculosis,  even  when  injected 
intraperitoneally.  The  animals  in  all  these  cases 
remained  perfectly  well,  and  on  post-mortem  examina- 


With  milk  from  the  same  Cow  No.  25  a  more  com- 
plete series  of  experiments  was  made,  the  milk  being 
maintained  at  65°  0.  (149°  F.)  for  periods  varying  from 
2J  minutes  to  18  hours.  The  same  controls,  of  course, 
serves  for  this  series  as  for  the  above  set  of  experiments 
carried  on  at  60°  C. 


TABI.E  XXX. 

Experiments  with  Tubercular  Milk  heated  to  65°  C.  (149°  P.)  from  Cow  No.  25. 

Feeding  Experiments.  Injection  Experiments. 


Time  heated. 

Numher  of  Animals 
used  in 
Experiments. 

Result  with  Animals  that 
lived  over  28  Days. 

Number  of  Animals 
used  in 
Experiments. 

Result  with  Animals  that 
lived  over  21  Days. 

Number  of 
Animals. 

Result. 

Numhei'  of 
Animals. 

Result. 

24  minutes 
10  minutes 
15  minutes 
20  minutes 
25  minutes 
30  minates 

1  hour        -        -  - 

2  hours 

4  hours        -       -  - 

3  hours 

18  hours       -        -  - 

.3  guinea-pigs 

3  guinea-pigs 

2  do. 

3  guinea-pigs 
2  do. 

2  do. 

3  do. 
3  do. 
3  do. 

3 

3 
2 

3 
2 
2 
3 
3 
3 

Nil 

Nil 
Nil 

Nil 
Nil 
Nil 
Nil 
Nil 
Nil 

2  guinea-pigs 
2  do. 
2  do. 
2  do. 
2  do, 
2  do. 
2  do. 

1  guinea-pig 

2  guinea-pigs 
2  do. 

2 
2 
2 
2 
2 

I 

1 

2 
2 
2 

Nil 
Nil 
Nil 
Nil 
Nil 
Nil 
Nil 
Nil 
Nil 
Nil 
Nil 

Control  Feeding  Experiments,  3  guinea-pigs,  3  tubercular. 
Control  Injection  Experiments.  3  guinea-pigs,  3  tubercular. 
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It  is  somewhat  interesting  to  note  that  an  exposure 
to  a  temperature  of  65°  C.  is  quite  suiRcient,  in  this 
case,  to  render  tubercular  milk  innocuous,  though  here, 
as  in  the  previous  experiments,  it  must  be  borne  in 
mind  that  the  milk  was  first  heated  up  to  65°  0.  before 
the  2J  minutes  commenced,  and.  as  will  be  seen  from 
the  table,  this  means  that  the  milk  was  exposed  to  a 
comparatively  high  temperature  for  a  time  considerably 
greater  than  that  mentioned  in  the  table.  As  all  these 
experiments  were,  however,  carried  out  under  the  same 
conditions,  it  is  an  easy  matter  to  calculate  in  every 
table  (Part  IX.,  p.  158,  176,  &c.)  what  the  additional 
exposure  would  amount  to.  The  results  with  the 
heated  milk,  both  feeding  and  inoculation,  were  in  nil 
cases  negative. 

113  Feeding  and  Injection  Expemments  with  Ttjber- 
cuLA.a  Milk  ekom  Oow  No.  24. 
The  results  obtained  in  the  series  of  experiments  in 
which  the  milk  was  heated  up  to  70°  C.  for  various 


times  were  somewhat  irregular,  although  they  indicate 
very  clearly  that  tubercular  milk  may  l)e  very  virulent 
and  can  not  always  Ijo  I'eadily  sterilised ;  the  limit  of 
sterilisatioii,  however,  varies  very  greatly  in  the  milk 
taken  from  different  cows  of  which  the  udders  are 
affected  with  tuberculosis.  For  example,  in  the  milk 
taken  from  Cow  No.  24  the  more  delicate  test  of  injec- 
tion proved  that  the  raw  milk  undoubtedly  contained 
tubercular  virus  as  all  three  animals  injected  ultimately 
became  tul)crca]ar.  That  the  infective  material  in 
this  milk,  however,  was  not  large  in  quantity,  owing  to 
the  addition,  of  a  quantity  of  sound  milk,  or,  because 
it  had  already  been,  in  some  way  attenuated,  is  seen 
from  the  fact  that  the  course  of  the  disease  was  much 
more  prolonged,  and  certainly  much  more  irregular, 
than  in  some  of  the  other  sets  which  are  here  considered. 
One  of  the  guinea-pigs  died  in  38  days,  a  second  in 
57  days,  and  the  third  not  having  died  at  the  end  of 
98  days  was  killed,  when  it  was  found  to  be  tubercular. 


Control  in 
jeetion 
results 
positive. 


TABLE  XXXI. 

Experiments  with  Tubercular  Milk  Heated  at  70°  C.  (158°  P.)  from  Cow  No.  21. 

Feeding  Experiments.  Injection  Experiments. 


Time  heated. 

Number  of  Animals 
used  in 
Experiments. 

Result  with  Animals  that 
lived  over  28  Days. 

Number  of  Animals 
used  in 
Experiments. 

Result  with  Animals  that 
lived  only  21  Days. 

Numher  of 
Animals. 

Result. 

Number  of 
Animals. 

Result. 

15  minutes 

3  guinea-pig.i 

3 

Nil 

3  guinea-pijTR 

2 

Nil 

30  minutes 

.3  do. 

2 

Nil 

3  do. 

3 

Nil 

60  minutes 

3  do. 

3 

Nil 

3  do. 

3 

Nil 

Control  Feeding  Experiments,  3  guinea-pigs,  Nil. 

Control  Injection  Experiments,  3  guinea -pigfs,  3  tubercular. 


So  far  had  this  attenuation  been  carried,  or  so  few 
were  the  bacilli  in  the  milk,  that  the  feeding  experi- 
ments with  raw  milk  gave  absolutely  negative  results, 
and  it  was  not  a  matter  for  astonishment  thai  this 
milk,  heated  even  for  15  minutes,  was  perfectly  in- 
nocuous both  as  regards  feeding  and  injection  experi- 
ments. The  more  prolonged  heating  experiments,  of 
cotirse,  gave  similar  negative  results. 

It  is  evident,  as  has  already  been  pointed  out,  that  the 
number  of  tubercle  bacilli  in  the  milk  deiived  from  any 
tubercular  udder  may  vary  from  day  to  day,  according 
to  the  amount  and  kind  of  the  breaking  down  of 
the  tubercular  tissue  in  the  udder,  and  according  to 
the  communication  of  the  breaking-down  areas  with 
the  milk  ducts,  the  number  of  bacilli  carried  by  leuco- 


cytes into  the  immediate  neighbourhood  of  the  ducts  or 
into  the  ducts  themselves,  always  being  comparatively 
small. 

114  Injection  Experiments  with  Tubeeculak  Milk 
FKOM  Cow  No.  25. 

In  Table  XXXII.  no  feeding  experiments  are  recorded, 
as  none  were  made,  but  exactly  the  same  results  were 
obtained  by  injection  of  the  raw  milk,  all  the  guinea- 
pigs  that  were  treated  succumbing  to  an  attack  of 
tuberculosis.  This  milk  was  apparently  more  virulent, 
gi\'ing  evidence  of  the  presence  of  tubercle  bacilli  in 
considerable  mtmbcrs,  the  animals  dying,  one  in  22  days, 
and  the  other  two  in  25  days ;  but  when  this  same  milk 
was  heated  for  times  varying  from  2-0-  up  to  20  minutes 
at  70°  C.  not  a  single  positive  result  was  obtained. 


TABLE  XXXII. 

Experiments  with  Tubercular  Milk  Heated  at  70°  C.  (158°  F.)  from  Cow  No.  25. 

Feeding  Experiments.  Injection  Experiments. 


Time  heated. 

Number  of  Animals 
used  in 
Experiments. 

Result  with  Animals  that 
lived  over  28  Days. 

Number  of  Animals 
used  in 
Experiments. 

Result  with  Animals  that 
lived  only  2j  Days. 

Number  of 
Animals. 

Result. 

Number  of 
Animals. 

Result. 

2^  minutes 

3  guinea-pigs 

Nil 

5  minute? 

.S  do. 

2 

Nil 

10  minutes 

3  do. 

3 

Nil 

15  minutes 

3  do. 

2 

Nil 

20  minutes 

3  do. 

2 

Nil 

Control  Injection  Experiments,  3  guinea-pigs,  3  tubercular. 

FuKTHBE  Feeding  and  Injection  Expemments  with  Tubebcular  Mjlk  from  Cow  No.  25. 

A  further  series  of  both  feeding  and  inoculation  experiments  with  this  same  milk  heated  to  the  same 
temperature,  70°  C,  was  then  carried  out  (Table  XXXIII.). 
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KOYAL  COMMISSION  ON  TUBERCULOSIS: 


Control  ex- 
psriments. 


Infection 
from 

phiir.vnx  in 
guinea  pig. 


TABI,E  XXXIII. 
Experiments  with  Tubercular  Milk  Heated  at  70°  C° 
Feeding  Experiments. 


(158'  P.)  from  Cow  No.  25. 
Injection  Experiments. 


Time  heated. 

Number  of  Animals 
used  in 
Experiments. 

Kesult  with  Animals  that 
lived  over  28  Days.  \ 

Number  of  Animals 

U-SCVl  ill 

Experiments. 

Result  -with  Animals  that 
lived  21  Days. 

Number  of 
Animals. 

Kesult. 

Number  of 
Animals. 

Result. 

 ■  

2^  minutes 

2 

guinea-pigs 

2 

Nil 

2  guinea-pigs 

2 

Nil 

5  minutes 

3 

do. 

3 

Nil 

2  do. 

2 

Nil 

10  minutes  - 

3 

do. 

3 

Nil 

2  do. 

2 

Nil 

15  minutes 

3 

do. 

3 

Nil 

20  minutes  -  - 

3 

do. 

3 

Nil 

2  do. 

2 

Nil 

30  minutes 

3 

do. 

3 

Nil 

2  do. 

2 

Nil 

1  hour        .        -  - 

3 

do. 

3 

Nil 

2  do. 

2 

Nil 

1|  hours 

3 

do. 

3 

Nil 

2  do. 

2 

Nil 

2  hours     -  - 

3 

do. 

3 

Nil 

2  do. 

2 

Nil 

Control  Feeding  Experiments,  3  guinea-pigs,  3  tubercular. 
Control  Injection  Experiments,  3  guinea-pigs,  3  tubercular. 


In  this  milk  we  have  another  step  in  the  ascending 
scale  of  virulence  ;  as  both  the  conti'ol  injection  experi- 
ments and  those  carried  on  for  the  purpose  of 
determining  its  power  of  inducing  tuberculosis  through 
the  alimentary  tracts  gave  positive  results.  It  was 
more  virulent  than  the  milk  from  Cow  No.  24  (which 
was  not  capable  of  inducing  tuberculosis  on  being 
ingested),  but  the  heating  experiments  show  that  this 
infective  power  •  was  comparatively  easily  destroyed, 
just  as  in  all  the  other  experiments  of  this  set,  carried 
on  with  diluted  tubercular  milk  previously  referred 


to,  in  which  case  an  exposure  to  70"  0.  for  two-and-a- 
half  minutes  rendered  it  innocuous  even  when  intro- 
duced into  the  guinea-pig  as  an  injection. 

115  Experiments  with  Tubeeculab  Milk  prom 
Cow  No.  21. 

The  next  set  of  experiments  give  entirely  different 
results.  These  were  carried  on  with  the  milk  from 
Cow  No.  21,  during  the  time  that  a  large  number  of 
tubercle  bacilli  could  be  demonstrated  in  the  sediment 
and  solid  particles. 


TABLE  XXXIV. 

Experiments  with  Tubercular  Milk  placed  cold  in  the  Steriliser*  when  the  Thermometer  in  the 

Water  registered  70°  C.  (158°  P.)  from  Cow  No.  21. 

Feeding  Experiments.  Injection  Experiments. 


Number  of 

Result  with  Animals  that 
lived  over  28  Days. 

Number  of 

Result  with  Animals  that 
lived  over  21  Days. 

Time  heated. 

Animals  used 
in  Experiments. 

Animals  used 
in  Experiments. 

Number  of 
Animals. 

Result. 

Number  of 
Animals. 

Result. 

5  minutes  - 

9  minutes 
10  minutes  - 

3  guinea-pigs  - 
1  pig  - 

3  guinea-pigs  - 

2 
1 

3 

Nil. 

1  tubercular. 

1  tubercular. 

2  Nil. 

1  tubercular. 

1  tubercular. 

2  Nil. 

1  tubercular. 

3  guinea-pigs  - 

1  do. 

4  do. 

2 

1 
4 

1  tubercular. 

1  Nil. 

Nil. 

Nil. 

11  minutes 

12  minutes  - 

13  minutes 
14:  minutes  - 
15  minutes 

1  pig  - 

3  guinea-pigs  - 
1  pig  - 

1 

3 
1 

1  do. 
1  do. 
1  do. 
1  do. 
4  do. 

1 
1 
1 
1 
4 

1  tubercular. 
1  tubercular. 

Nil. 
Nil. 
Nil. 

Control  Feeding  Experiments,  3  guinea-pigs,  2  tubercular,  l 

3  pigs,  3  tubercular. 
2  cats,  2  tubercular. 
1  kitteuj,  1  tubercular. 

Control  Injection  Experiments,  6  guinea  pigs,  6  tubercular. 


Nil. 


65' 


5  C,  at  ten  minutes 


  _        temperature  much 

moi-rrapiSy  andVas'there  maintai  for  a  longer  period.  Hence  tlie  greater  action  on  tlie  virus  in  the  injection  than  in  the  feeding  experiments 
in  this  case,  with  a  corresponding  alteration  in  the  proportion  of  positive  results  obtained. 


116  OoNTROL  Feeding  Experiments. 

On  referring  to  Table  No.  XXXIV.  it  will  be  seen  that 
the  control  experiments  give  remarkably  regular  results, 
as  out  of  nine  animals  fed  (three  guinea-pigs,  three 
pigs,  two  cats,  and  one  kitien),  all  with  the  exception 
of  one  guinea-pig  developed  tulaerculosis ;  one  of  the 
guinea-pigs  dying  of  tuberculosis  in  the  comparatively 
short  time  of  81  days,  showing  that  not  only  must  the 
quantity  of  infective  material  present  in  the  milk  be 
large,  but  that  it  must  also  be  extremely  virulent.  Of 
this  we  have  evidence  in  the  fact  that  the  intestines  in 
this  animal  were  extensively  ulcerated,  and  although 
the  mesenteric  glands  remained  almost  normal  as 
regards  size,  they  were  distinctly  tubercular,  the 
tissues  evidently  being  killed  before  they  had  time  to 
ye-act  to  the  stimulation  or  irritation  due  to  the 
vjvesencc  of  thcso  bacilli.  In  this  animal,  too,  there 
j^ud  evidently  been  infection  from  the  pharynx,  as  the 


adenoid  tissue  in  the  pharynx  and  glands  in  the  neck 
were  enlarged,  the  latter  being  distinctly  tubercular. 

As  will  be  seen  on  reference  to  Part  No.  XII.  (Table  C, 
p.  223  ?^  seq.),  the  pigs  were  in  every  instance  affected 
from  the  pharynx  and  tonsils,  whilst,  on  the  other  hand, 
there  was  comparatively  little  evidence  of  infection 
from  the  lower  reaches  of  the  intestine ;  the  mesenteric 
glands  were  undoubtedly  somewhat  enlarged,  and  there 
must  have  been  infection  from  this  point,  but  in  not  one 
of  the  pigs,  even  those  fed  with  this  raw  material,  could 
any  ulcerative  process  of  the  intestine  be  demonstrated. 

117  Feedixg  Experiments  with  Tubercular  Milk 

HEATED  TO  70°  C.  (15S°  F.). 

As  regards  the  feeding  experiments  with  the  heated 
milk,  it  may  be  noted  that  one  out  of  each  set  of  thi-ee 
guinea-pigs  succumbed  to  tuberculosis  when  fed  with 
milk  subjected- to  the  action  of  a  temperature  of  70°  0. 
for  10  and  15  minutes  respectively,  whilst  in  the  case 
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■live 
I  nous 


illullS 
iitate. 

iitate 
■  t  pass 


of  the  three  experiments  carried  on  with  the  same 
material  heated  for  five  minutes,  one  died  too  early  to 
show  tuberculosis  ;  the  others  remained  absolutely  free, 
and  as  these  animals  were  not  killed  until  93  days  after 
they  were  fed,  tuberculosis  can  scarcely  be  regarded  as 
still  latent  after  that  period  ;  the  irregularity  in  these 
results  must  therefore  be  accounted  for  in  some  other 
way. 

All  the  pigs  fed,  one  each  with  the  same  series  of 
milk,  heated  for  5,  10,  and  15  minutes  respectively 
at  70"  0.,  developed  tuberculosis.  Here  the  infection, 
had  been  set  up  primarily,  apparently,  from  the 
pharynx,  and  only  secondarily,  or  in  a  minor  degree, 
from  the  intestine. 

118  OoNTUoL  Injection  Expeiumjints. 
On  referring  to  the  injection  experiments  it  will  be 
found  that  the  material  used  in  this  series  of  experi- 
ments, though  scarcely  so  virulent  in  the  raw  condition 
as  that  used  in  some  of  the  other  milk  experiments, 
probably  contained  a  large  number  of  bacilli.  Of  six 
animals  injected  with  the  raw  milk,  all  died  from 
tuberculosis,  one  in  28  days,  one  in  29  days,  one  in  30, 
one  in  32,  and  one  in  33  days —  all  within  five  days — 
the  sixth,  however,  living  for  53  days. 

119  Injection  Experiments  with  Heated  Milk. 

The  inoculations  with  this  milk  heated  to  70°  0.  for 
five  minutes  gave  positive  results  in  one  guinea-pig 
out  of  three,  showing  that  in  this  instance — although  no 
positive  results  had  been  obtained  in  the  case  of  guinea 
pigs  fed  with  milk  heated  at  this  temperature  for  five 
minutes— the  milk  still  remained  sufficiently  infective 
to  render  one  at  least  of  the  guinea-pigs  tubercular  by 
injection;  on  the  other  hand  no  positive  result  was 
obtained  by  injection  with  the  same  milk  heated  for 
10  and  15  minutes,  although  in  the  ruw  state  it  had 
proved  capable  of  inducing  tuberculosis  when  ingested 
either  by  pigs  or  guinea-pigs. 

But  the  same  material  heated  for  11  and  12  minutes, 
and  injected  in  quantities  of  |  c.c.  induced  tuberculosis 
in  the  guinea-pigs  on  which  it  was  tested. 

120  Remarks  and  Oonclusions. 

Several  explanations  may  be  offered  of  these  apparently 
anomalous  results.  First  of  all  we  have  the  fact  above 
referred  to,  that  the  number  of  tubercle  bacilli  varies 
very  considerably  on  different  days  and  in  different 
samples,  being  especially  numerous  when  larger 
nnmbers  of  flocculi  or  fragments  are  present  in  the 
milk,  and  less  numerous  when  such  particles  are  found 
only  here  and  there.  Then,  too,  the  amount  of  milk 
drawn  from  the  affected  teat  or  teats  is  sometimes  very 
much  less  than  at  others,  and  from  both  these  causes 
fewer  bacilli  may  have  been  present  in  one  or  other 
of  the  samples  of  milk  on  some  occasions,  and  more  on 
others.  At  the  early  stage  the  irregularity  in  the 
breaking  down  of  the  udder  is  especially  well  marked, 
and  consequently  the  variations  in  the  number  of 
bacilli  in  the  milk  are  equally  great.  In  the  very  late 
stages,  when  suppuration  sets  in,  the  bacilli  may  some- 
times disappear  entirely  for  several  days  together,  only 
Lo  reappear  in  greater  or  less  numbers  at  irregular 
intervals. 

It  cannot  be  assumed  that  tubercular  milk  is  more 
difficult  to  sterilise  for  feeding  experiments  than 
ordinary  tubercular  material,  unless  it  is  that  on 
account  of  the  large  amount  of  albuminous  material 
contained  in  the  milk  from  the  tuberculous  udder 
a  protective  covering  is  given  to  the  tubercle  bacillus 
or  that  a  kind  of  albuminous  precipitate  (which  carries 
down  the  tubercle  bacilli)  is  formed.  Such  a  precipita.te, 
though  usually  taken  by  the  animals  in  the  feeding 
experiments,  cannot  be  readily  taken  up  into  the  fine 
syringes  and  pipettes  that  were  used  for  making  the  in- 
jections. In  this  way  the  two  facts  may  be  accounted 
for  :  first,  the  bacilli  are  protected  from  the  action  of  heat 
by  an  albuminous  film  and  being  taken  into  the  alimen- 
tary tract  are  more  capable  of  setting  up  tuberculosis 
than  bacilli  not  so  protected  ;  whilst,  on  the  other  hand, 
this  albumen,  acting  as  a  mechanical  network  carrying 
downine  bacilli  from  the  milk,  leaves  fewer  in  the  fluid 
part  which,  only,  can  be  taken  up  through  a  fine 
syringe  or  pipette.  On  this  assumption  it  might  be 
argued  that  the  longer  the  heating  process  the  greater 
would  be  the  number  of  bacilli  withdrawn  from  the 
fluid  and  the  more  difficult  it  would  be  to  produce 
tuberculosis  by  injection,  even  when  the  bacilli  them- 
selves were  not  devitalised.  This  point  was  borne  in 
mind  in  a  number  of  the  later  experiments  in  which 
syringes  with  a  larger  bore  than  usual  were  resorted  to 


in  order  that  the  more  gelatinous  fluid  and  small 
fragments  might  be  drawn  up  and  injected. 

An  additional  source  of  fallacy  in  this  case,  which 
was  afterwards  eliminated  in  other  sterlisation  experi- 
ments, was  that  the  milk  was  not  in  every  case 
previously  heated  up  to  the  temperature  at  which  the 
experiment  was  to  be  carried  on,  so  that  the  different 
thicknesses  of  glass  and  the  slight  differences  in 
thickness  of  the  columns  of  fluid  used,  together  with 
the  time  taken  to  heat  up  the  milk,  would  bring  in 
factors  which  have  to  be  reckoned  with,  but  which 
could  scarcely  be  calculated  in  determining  the  value 
of  the  results  of  the  experiments.  For  this  reason  this 
method  was  afterwards  rejected  as  being  not  entirely 
trustworthy,  especially  as  there  was  a  far  greater 
possibility  of  error  creeping  in  through  imperfect 
sterilisation  of  a  large  number  of  tubes,  than  when  one 
or  two  tubes  only  were  used. 

As  will  be  seen  from  the  table,  the  injection  gave 
positive  results  wnen  the  milk  had  been  heated  at  70°  0. 
for  12  minutes,  and,  as  was  afterwards  found,  artiflcial 
tuberculous  material  must  be  heated  to  70°  0.  for 
30  minutes  before  it  is  rendered  innocuous  for  this 
method  of  introduction  into  the  animal. 

The  discrepanc}'  between  the  results  obtained  from 
feeding  and  in ocui;ition  experiments  in  this  series  and 
similar  experiments  carrier!  on  with  artificially  prepared 
tubercular  milk,  though  it  may  be  partly  explained  on 
the  above  assumpl  ions,  may  be  open  to  other  explana- 
tions, for  it  must  1  e  borne  in  mind,  as  previously  men- 
tioned, that  therj  are  undoubtedly  gi-eat  variations 
in  the  virulence  of  the  milk  drawn  from  tubercular 
udders,  such  variations  being  due  to  the  number  of 
bacilli  present  in  the  milk,  and  also  to  the  degenera- 
tive influences  exe.-ted  on  the  bacilli  by  the  tissues,  and 
perhaps  also  to  i  lie  processes  of  inflammation  and 
suppuration  which  appear  to  exert  a  deteriorating 
influence  on  the  Uacilli  which  are  still  in  the  tissues 
of  the  udder,  or  a-' i  enclosed  in  the  caseous  degenera- 
tive material  in  taberbular  foci.  It  is  evident  from  a 
study  of  the  table  ;  given  in  this  section  that  raw  milk 
from  tubercular  u  !ders  is  in  all  oases  possessed  of  the 
power  of  setting  up  tuberbular  infection,  even  when 
mixed  with  considerable  quantities  of  sound  milk, 
whilst  in  some  ca.^es  it  possesses  this  power  in  a  most 
remarkable  degrc;.  Evidence  is  also  aflbrded  that  as 
the  time  during  w  aich  any  fixed  temperature  is  brought 
into  play  for  the  purpose  of  sterilising  tubercular  milk 
is  extended,  proportionably  greater,  on  the  whole,  is 
the  diminution  in  the  virulence  of  the  milk  treated, 

121  TABLE  XXXV. 

Feeding  Experiments  with  Tubercular  Milk 
heated  at  75°  C.  (167°  F.),  from  Cow  No.  25. 


Milk  not  ill 
every  case 
heated  up, 
preliminary 
to  real 
experiment-. 


Time  heated. 

Number  of 
Animals  used  in 

Result  with  A  uimals 
that  lived  over 
28  Day,s. 

Experiment. 

Number  of 
Animals. 

Eesult. 

Heated  to  75°  C. 

74  minutes 
15  minutes 

2  guinea-pigs  - 
1  guinea-pig 

3  guinea-pigs  - 

2 
1 
2 

Nil. 
Nil. 
Nil. 

Result  with 

Animals 

Number  of 

thac  live 

d  over 

28  Days. 

Time  heated. 

Animals  used  in 

Experiment. 

Number  of 
Animals. 

Result. 

5  minutes 

2  guinea-pigs  - 

2 

Nil. 

10  minutes 

2  Do. 

2 

Nil. 

Milk  from 

tubercular 

udders 

undoubtedli 

infectious. 

Heated 

tubercular 

milk 

gradually 
loses  its 
virulence 
as  tempera- 
ture is 
raised  and 
time  during 
vfhich  milk 
is  exposed 
to  it  pro- 
lenged. 


Control  Feeding  Experiments,  3  guinea-pigs, 
3  tubercular. 

TABLE  XXXVI. 

Feeding  Experiments  with  Tubercular  Milk 
heated  at  80°  C.  (176°  F.),  from  Cow  No.  25. 


Control  Feeding  Experiments,  3  guinea-pigs, 

3  tubercular. 

M  m  3 


160 


ROYAL  COMMISSION  ON  TUBERCULOSIS: 


TABLE  XXXVII. 

Feeding  Experiments  with  Tubercular  Milk 
heated  at  85°  C.  (185°  P.),  from  Cow  No.  l'5. 


Supply  of 
tubercular 
milk 
limited. 


"Use  of 
artificial 
tubercular 
!nilk. 


Method  of 
preparation. 


Time  heated. 

Number  of 
Animals  used  in 
Experiment. 

Result  with  Animals 
that  lived  over 
28  Days. 

Number  of 
Animals. 

Result. 

5  minutes 
7|  minutes 

2  guinea-pigs  - 
2  Do. 

2 
2 

Nil. 
Nil. 

Control  Feeding  Experiments,  3  guiBca-pigs, 
3  tubercular. 

TABLE  XXXVIII. 

Feeding  Experiments  with  Tubercular  Milk 
heated  at  90°  C.  (194°  F.),  from  Cow  No.  2.^3. 

Time  heated. 

Number  of 
Animals  used  in 

Result  with  Animals 
that  lived  over 
28  Daj's. 

Experiment. 

Number  of 
Animals. 

Result. 

Heated  to  90°  C. 

3  guinea-pigs  - 

3 

Nil. 

Control  Feeding  Experiments,  3  guinea-pigs, 
3  tubercular. 

The  experimeiits  carried  on  with  tuberculous  milk 
(from  Cow  No.  25)  heated  at  76°  C.  (167°  F.)  for  7^  and 
15  minutes :  80°  0.  (176°  F.)  for  5  and  10  minutes ; 
85°  C.  185°  F.)  for  5  and  74  minutes;  and  simply 
heated  up  to  90°  0.  (194°  F.)  over  a  Bunsen  burner,  all 
gave  negative  results  and  need  no  further  description 
than  is  given  in  thel  above  tables  in  which  the  general 
results  of  these  experiments  are  detailed. 

PAET  IX. 

Feedins  and  Injection  Bxpebiments  (Oonteolled  by 

BxPEllIM]iNTS    WITH  RaW  MaTEKIAL)  WITH  MiLK  TO 

which  manieestly  tuberculous  material  had  been 
Added,  heated  at  various  Temperatures. 

122  Reasons  for  the  use  of  Artificial  Tubercular  Milk. 

As  the  supply  of  milk  from  the  tubercular  udders  of 
milk  cows  was  necessarily  limited,  and  the  times  at 
which  it  could  be  obtained  somewhat  irregular,  it  was 
early  seen  that  resort  to  the  manufacture  of  artificial 
tubercular  milk  would  be  necessary,  for,  although  such 
artificial  material  cannot  give  such  regular  results  as 
will  the  milif  from  tuberculous  udders,  it  neverthe- 
IcBS  may  be  very  valuable  as  a  means  of  carrying- 
on  a  series  of  continuous  experiments  and  of  obtaining 
material  under  fairly  constant  conditions  which  may 
be  suDmitted  to  heat  for  such  periods  of  time  as  may 
be  found  necessary.  It  can  always  be  obtained,  and 
after  the  first  few  experiments  had  been  completed  the 
results  were  found  to  be  suQiciently  constant  to  allow 
of  reliable  deductions  being  drawn  from  the  data 
collected  from  experiments  in  which  it  was  used. 

123  Method  of  Procedure. 

The  first  thing  necessary,  however,  was  to  obtain  the 
material  that  was  to  be  added  to  the  sound  milk  in  a 
sufliciently  fine  state  of  division,  and  after  some  ex- 
perimentation the  following  plan  was  found  to  be  most 
satisfactory  for  the  attainment  of  the  end  in  view. 
Whenever  any  tubercular  organs  were  obtained  from 
animals  that  had  died  as  a  result  of  experiment  or  from 
cattle  that  had  been  condemned  for  tubercle  either  at 
Harrow,  Balham,  the  Metropolitan  Cattle  Market,  or 
elsewhere,  such  parts  as  were  suitable  for  our  pur- 
pose were  passed  through  a  mincing  machine,  the 
"Champion''  mincer,  which  both  minces  and  grinds 
the  meat,  giving  the  most  satisfactory  results.  After 


being  passed  several  times  through  this  machine,  the 
minced  tuberculai'  material  was  mixed  with  a  small 
quantity  of  milk,  and  was  then  pressed,  by  means  of 
a  large  metal  spoon,  through  a  fine  metal  wire  strainer. 
The  part  kept  back  by  the  strainer  was  again  passed 
several  times  through  the  mincer.  This  finely  divided 
material,  which  contained  a  large  number  of  tubercle 
bacilli,  was  then  added  to  a  comparatively  large  quan- 
tity of  sound  milk,  so  as  to  obtain  a  fluid  resomljling 
milk  as  closely  as  possible. 

After  the  milk  had  undergone  the  process  of  heating 
at  the  required  temperature  for  a  given  period,  it  was 
found  that  the  tuberculous  material  tended  to  settle  to 
the  bottom  of  the  vessel  and  sometimes  to  become 
aggregated  into  comparatively  large  masses,  it  was 
therefore  again  passed  through  a  small  wire  sieve,  such 
as  is  used  for  straining  tea,  in  order  that  these  masses 
by  their  presence  might  not  stop  the  passage  of  the  milk 
through  the  injection  syringe,  and  also  in  order  that  the 
tubercular  material  might  be  equally  distributed 
throughout  the  fluid.  The  material  which  was  left  on 
the  strainer,  after  the  last  straining,  was  in  some 
instances  added  to  the  material  used  for  the  feeding 
experiments,  but  was  seldom  used  as  injection  material, 
owing  to  the  difficulty  of  getting  it  through  the  needle. 
In  one  or  two  instances,  however,  the  material  was  so 
thick  that  glass  pipettes  and  small  cannulas  had  to  be 
used  in  place  of  even  the  large  needles  already  described 
in  Part  YIII.,  p.  144,  s.  107. 

In  certain  cases  sputum  from  human  consumptive 
patients  was  added  to  the  milk  in  order  to  render  it  in- 
fective. Here  again  we  were  confronted  with  a  difficulty; 
the  amount  of  tenacious  mucous  present  was  often  very 
large,  and  it  was  a  somewhat  difficult  matter  to  obtain 
even  a  fairly  good  emulsion  of  the  sputum  in  the  milk. 
It  was  found,  however,  that  by  })assing  the  tenacious 
sputum  several  times  thi'ough  the  mincer  and  then 
carefully  pounding  in  a  mortar  and  adding  a  small 
c[uantity  of  milk  from  time  to  time,  and  finally  passing 
it  through  a  fine  sieve,  a  very  fair  mixture  was  ultimately 
obtained,  which  could  be  used,  not  only  for  feeding 
experiments,  but  also  for  injection  experiments  if  care 
was  taken  to  have  the  needle  of  fairly  large  bore. 

After  each  set  of  material  had  been  minced  the 
mincing  machine  and  the  sieve  were  carefully  sterilised, 
by  soaking  them  thoroughly  in  a  5  per  cent,  watery  solu- 
tion of  carbolic  acid,  plunging  them  into  boiling  water, 
and  then  washing  with  cold  water.  The  knives,  forceps, 
and  other  apparatus  used  in  mincing  the  meat,  and  the 
porcelain  dishes  used  in  its  collection  (ordinary  photo- 
graphic dishes  were  found  to  answer  best  for  this 
purpose)  were  all  sterilised  in  a  similar  fashion. 

If,  from  the  control  experiments  it  can  be  gathered 
that  the  material  was  sufficiently  virulent  to  produce 
tuberculosis,  and  to  give  positive  results  in  a  largo 
proportion  of  the  cases,  any  metiiod  of  treatment 
of  this  virulent  material,  such  as  heating,  which  reduces 
this  proportion  of  positive  results  in  any  marked  degree, 
must  necessarily  be  looked  upon  as  exerting  a  powerful 
attenuating  or  sterilising  effect  on  such  material. 

124  Experiments  with  Artificial  Tubercular  Milk 
heated  to  50°  C.  (122°  F.). 

No.  1  Material  (see  Part  XIII.,  Table  CIII.,  p.  230, 
et  seq.). — The  tubercular  material  (always  meaning 
artificial  tubercular  milk)  used  in  this  series  of  experi- 
ments consisted  of  130  cc.  of  the  juice  and  pulp  of 
the  organs— liver,  spleen,  and  glands  of  tuberculous 
guinea-pigs  added  to  140  cc.  of  normal  milk.  The 
animals  were  fed  with  this  material  as  long  as  it 
lasted  ;  injections  were  also  made  with  it  during  the 
same  period. 

ISTo.  2  Material,  given  on  the  45th  day. — The  second 
material  was  used  both  for  feedings  and  injections,  but 
principally  for  the  former ;  it  consisted  of  the  tuber- 
cular milk  from  Cow  No.  25.  When  it  was  used  for 
injection  6  cc.  was  given  to  each  animal. 

No.  3  Material,  given  on  the  64th  day,  consisted  of 
400  cc.  of  the  juice  and  pulp  of  the  manifestly  tuber- 
cular luug  of  Cow  No.  23,  and  the  organs  of  two 
tubercular  guinea-pigs  added  to  1,000  cc.  of  normal 
milk  ;  this  material  was  used  for  feeding  experiments, 
but  was  not  used  for  injections. 

No  4  Material,  given  on  the  73rd- day. — 400  cc.  of  the 
juice  and  pulp  of  the  manifestly  tubercular  lung  of  Cow 
No.  18  was  added  to  1,000  cc.  of  normal  milk  ;  many 
of  the  animals  were  fed  with  this  material,  but  it  was 
not  used  for  injection  purposes. 

Material  No.  5. — This  was  used  by  itself  for  a  separate 
series  of  experiments.    It  was  heated  to  50°  C.  and 


Human  I 

sputum 
sometii, 
used. 


cipen- 
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maintained  at  that  temperature  for  periods  diflering 
from  those  for  which  the  other  materials  were  heated, 
and  was  given  to  both  guinea-pigs  ajid  cats.  It  was 
prepared  by  mincing  the  tubercular  lung  of  a  cow, 
Jailed  at  the  Metropolitan  Cattle  Market,  and  adding 
this  to  a  quantity  of  sound  milk. 

125  All  the  above  samples  of  artificial  or  natural  tu- 
bercular milk  were  heated  at  a  temperature  of  60°  C. 
for  various  times,  some  for  1  hour,  and  some  for  2,  4,  8, 
12,  24,  and  48  hours  respectively.  As  the  heating  was 
so  prolonged,  it  was  not  thought  necessary  to  heat  the 
milk  ovortheBunsen  burner  previous  to  its  being  placed 
in  the  steriliser,  but  the  water  of  the  steriliser  was 
maintained  at  a  temperarure  one  or  Uwo  degrees 
hio-her  than  that  at  which  it  was  wished  to  keep  the 
mfik.  For  example,  the  water  in  the  steriliser 
was  raised  to  52°  C,  and  the  milk  was  placed  in 
beakers  floating  in  this  water;  when  the  lid  of  the 
steriliser  was  taken  off  at  the  end  of  a.  quarter  of 
an  hour,  the  water  still  remained  at  52°  0.,  but  the 
temperature  of  the  milk  had  only  risen  to  49°-6  C. 
The  following  table  gives  the  exact  temperatures,  attained 
during  the  experiment,  taken  at  different  periods  during 
the  heating  of  Material  No.  1. 

TABLE  XXXIX. 

Temperature  of  Milk  taken  during  tiie  Process 
of  Sterilization  at  50°  C.  (122"  F.). 


Time  in 

Temperature 

Steriliser. 

of  Milk. 

°C. 

15  minutes 

49  ■  ,5 

30  minutes 

49-5 

1  hour  - 

49-75 

1-|  hours 

50 

2  hours  - 

50 

4  hours 

50 

8  hours  - 

52 

12  hours  - 

51 

above  50°  0.  After  which  it  went  up  a  couple  of 
degrees  in  the  next  four  hours,  falling  again  to  51°  C. 
in  the  succeecixng  tour  hours. 

Another  example  may  be  given.  The  milk  from  Cow 
No.  25  CSo.  2  material)  was  placed  in  the  sterilising 
apparatus  in  which  the  water  was  at  51"  0. ;  in  this 
case  the  temjDerature  of  the  milk  was  taken  every 
hour  only,  and  the  lid  of  the  sterilising  apparatus  was 
not  raised  so  frequently,  nor  was  it  kept  off  so  long  as 
in  the  previous  case,  with  the  result  that  there  was  not 
quite  the  same  difference  in  temperature  between  the 
milk  and  the  water  that  is  oljserved  in  the  foregoing 
table.  These  two  examples  maybe  taken  as  characteristic 
types  of  the  temperature  conditions  n^aiutained  in  the 
other  three  sets  of  material. 

126  TABLE  XL. 

Temperature  of  Milk  taken  during  the  Process 
of  Sterilisation  at  50°  C.  a22  F.). 


Time  in 
Steriliser. 

Temperatm-e 
of  Milk. 

1  hour  - 

49-5 

2  hours  - 

50-5 

4  hours  - 

48-0 

12  hours  - 

50 

It  will  thus  be  seen  that  in  one  hour  the  temperature 
had  risen  to  4&°75  C,  and  for  four  hours  never  rose 


In  order  to  increase  the  probabilities  of  the  animals 
taking  tubercle  (if  material  heated  at  this  temperature 
and  for  these  times  could  induce  it)  the  feedings  were 
multiplied,  and  in  many  instances  the  animals  received 
two  or  more  injections  ;  it  is  not,  however,  necessary 
here  to  repeat  in  detail  the  number  of  feedings  and 
inoculations  and  the  amount  each  animal  received, 
as  these  are  set  forth  in  Part  XIII.,  Table  OIII., 
p.  230,  et  seq.,  in  which  the  details  of  the  experiments 
are  given. 


Multiplica- 
tion of 
feedmg  ex- 
periments. 


127  TABLE  XLI. 

Experiments  with  Artificial  Tubercular  Milk  heated  to  50°  C.  (122°  F.). 
Feeding  Experiments. 


Injection  Experiments. 


Time  heated. 


1  hour 

2  iiours 


3  hours 

4  hours 


5  hours 

6  hours 

7  hours 

8  hours 

12  hours 


15  hours 

18  hours 

21  hours 
24  hours 
48  hours 


Number  of 
Animals  used 
in  Experiments. 


Result  with  Animals  that 
lived  over  28  Days. 


Number  of 
Animals. 


3  guinea-pigs 
3  (to. 

1  kitten  - 
3  guinea-pigs 

1  kittu.i  - 
6  guinea  [igs 

1  cat  - 
1  kitten 
3  guinea-pig 
3  do. 
3  do. 
3  do. 

3  do. 


3  guinea-pigs 
.3  do. 


Kesult. 


3  tubercular. 
2  tubercular. 

1  Nil. 
Nil. 

1  tubercular. 

2  Nil. 

1  tubercular. 
5  tubercular. 

1  Nil. 

Nil. 

Nil. 

Nil. 

Nil. 

Nil. 

Nil. 

Nil. 


Nil. 
Nil. 


Number  of 
Animals  used 
in  Experiment. 


Result  with  Animals  that 
lived  over  21  Days. 


Number  of 
Animals. 


4  gumea-pigs 
4  do. 


1  kitten 


4  guinea-pigs 


1  kitten  - 

4  guinea-pigs 

7  guinea-pigs 

1  kitten  - 
3  guinea-pigs 
1  kitten  - 
3  guinea-pigs 
1  kitten  ■ 

3  guinea-pigs 

4  do. 
3  do. 


Result. 


4  tubercular, 
4  tubercular. 


1  tubercular, 
4  tubercular, 

1  tubercular. 

1  tubercular. 

3  nil. 

3  tubercular. 

4  nil. 
Nil. 
Nil. 
Nil. 
Nil. 
Nil. 
Nil. 
Nil. 
Nil. 


Control  feeding  experiments,  6  guinea-pigs  :  1  too  early  to  show,  4  tubercular,  1  nil. 
Control  injection  experiments,  6  guinea-pigs  :  1  too  early  to  show,  5  tubercular. 
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"  regularity" 
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irregularity 
of  distribu- 
tion of 
bacilli. 


Details  of 
results. 


Influence 
of  heat 
on  this 
material. 


128  Control  Feeding  Experiments. 
The  control  feeding  experiments  (detailed  in  Table 
cm.,  Part  XIII.,  p.  230  et  seq.),  as  regards  Material 
No.  1.,  are  somewhat  unsatisfactory,  but  where  the  three 
sets  of  material  were  given  (Nos.  1,  2,  and  3)  to  one 
animal  it  was  found  that  it  developed  well  marked  tuber- 
culosis, although  the  animal  had  to  be  killed  at  the  end 
of  125  days  in  order  that  this  might  be  demonstrated. 

The  control-feeding  experiments,  performed  with 
Material  No.  .5,  all  gave  positive  results  ;  this  material 
evidently  contained  a  large  number  of  tubercle  bacilli, 
as  one  of  the  animals  fed  died  in  23  days,  another  in  59 
days,  and  the  third,  on  being  killed  on  the  61st  day, 
was  found  to  be  in  an  advanced  stage  of  tuberculosis. 
All  of  the  animals  showing  well  marked  ulceration  of  the 
intestine,  the  two  that  lived  the  longer  times  showing 
extensive  affection  of  the  glands,  not  only  in  the 
peritoneal  and  thoracic  cavities,  but  also  in  the  neck. 

129  Feeding  Experiments  mitli  Heated  Material. 
The  materials  ISTos.  1,  2,  3,  and  4  remained  virulent 
for  feeding  when  heated  at  50°  C.  up  to  four  hours, 
although  the  course  of  the  disease  set  up  by  milk  heated 
at  this  temperature  is  evidently  somewhat  prolonged, 
and  the  proportion  of  affected  to  unaffected  animals 
becomes— for  more  than  onehour— gradually  diminished. 
When  the  fourth  hour  is  reached,  however,  there  is 
a  sudden  reversal  of  this  proportion  of  positive  to 
negative  results,  we  have  still  more  marked  evidence 
of  the  diminution  in  virulence  of  the  heated  material. 
In  two  animals  killed  in  61  days  after  feeding,  there 
is  only  slight  enlargement  of  the  Peyers  patches  and 
the  mesenteric  glands,  though  the  latter  are  distinctly 
tubercular.  Even  in  those  animals  that  were  allowed 
to  live  for  172  days  the  extent  of  the  tubercular  affection 
is  not  nearly  so  great  as  in  the  control  animals. 

At  the  end  of  five  hours  the  virulent  material  No.  5 
had  entirely  lost  its  power  of  setting  up  tuberculosis 
through  feeding,  as  not  a  single  animal  out  of  the  whole 
series  of  feedings  in  which  this  material  heated  to  50°  C. 
for  6,  6,  7,  8,  12,  24,  and  48  hours  was  used,  developed 
the  faintest  trace  of  any  tubercular  lesion. 

130  Control  Injection  Experiments. 

The  control-injection  experiments  (see  Part  XIII.. 
Table  CIII.,  p.  234)  with  material  Nos.  1  and  5  all  gave 
positive  results,  tuberculosis  being  developed  in  every 
animal  in  which  these  materials  were  used,  except  one, 
which  died  in  five  days,  far  too  early  a  period  to  allow 
of  the  development  of  the  disease. 

Here,  as  in  the  feeding  experiments,  the  tubercular 
virus  must  have  been  distributed  somewhat  unequally 
through  the  medium  in  which  it  was  conveyed  to  the 
animals  ;  we  have  evidence  of  this  in  the  absence  of 
uniformity  both  as  regards  the  course  of  the  disease,  and 
the  time  of  death,  the  latter  of  which  was  such  a  marked 
"constant"  when  milk  from  tuberculous  udders  was 
used. 

After  being  injected  with  Material  No.  1,  one  animal 
died  in  26  days;  the  other  lived  for  50  days. 

After  being  injected  with  Material  No.  5,  one  of  the 
animals  died  in  16  days,  not,  however,  in  a  very  tuber- 
cular condition,  and  the  other  two  had  to  be  killed  at 
the  end  of  40  days,  in  order  to  demonstrate  that  they 
were  tubercular  ;  in  them,  however,  the  disease  was 
well  advanced. 

131  Injection  Experiments  with  Heated  Material. 

The  sterilising  influence  of  the  heat  to  which  these 
materials  were  exposed  may  be  traced  fairly  readily  in 
this  series  of  experiments,  although  the  fall  that  ensues 
by  no  means  corresponds  exactly  and  legularly  with 
the  period  of  heating.  Taking  the  guinea-pigs  alone, 
it  will  be  found  that  when  an  animal  died  after  an  in- 
jection of  tubercular  milk  heated  for  one  hour  or  longer, 
one  of  two  conditions  is  present,  viz.,  when  death 
takes  place  as  a  result  of  the  injection  of  milk,  heated 
for  the  comparatively  short  time,  the  disease  is  well 
advanced,  even  when  the  animal  dies  soon  after  it  has 
been  injected;  whilst  in  the  case  of  those  animals  that 
die  at  a  similarly  early  period  after  being  injected  with 
milk  that  has  been  heated  for  a  longer  time,'  the  tuber- 
cular lesions  are  much  less  extensive,  more  localised, 
and  are  evidently  not  the  cause  of  death.  It  is  only 
when  animals  injected  with  the  latter  material  live  for  a 
much  longer  period,  that  anything  like  advanced  and 
wide-spread  tubercular  lesions  sufiicient  to  cause  death 
of  the  animal,  are  demonstrable. 

Thus  two  animals  injected  with  milk  heated  to  60°  0. 
for  one  hour  were  extensively  affected.and  died,  evidently 
from  tuberculosis,  in  63  days  and  74  days  respectively. 


With  the  same  milk  heated  for  two  hours  the  time  of 
death  varied  from  63  to  104  days. 

In  guinea-pigs  injected  with  the  same  material 
heated  for  four  hours,  the  time  of  death  varied  from 
24  days  to  8?  days,  but  in  one  animal  that  died  on  the 
28th  day,  although  there  were  small  early  tubercular 
nodules  in  the  spleen  and  pancreas  (none  elsewhere) 
these  were  not  suSiciently  marked  to  have  caused  the 
death  of  the  animal. 

When  this  artificial  tubercular  milk  had  been  heated 
for  eight  hours,  the  only  animal  injected  with  it  that 
became  tubercular  was  killed  at  the  end  cf  117  days, 
when  a  very  localised  tubercular  lesion  was  found. 

Of  four  guinea-pigs  injected  with  the  samK  material 
heated  for  12  hours,  three  were  tubercular ;  one  of 
these  animals  died  at  the  end  of  117  days  in  an  ad- 
vanced stage  of  tuberculosis,  whilst  the  other  two  were 
killed  on  the  same  day  (117  days,  after  the  first  injection), 
but  the  disease  in  them  was  found  to  be  not  so  advanced 
as  in  the  animal  that  succumbed  to  the  disease. 

Here,  then,  we  have  evidence  of  the  progressive 
diminution  in  the  virulence  of  the  material  that  was 
heated.  After  this  point  (i.e.,  after  being  heated  to  50°  C. 
for  more  than  12  hours),  the  bacilli  in  the  artificial 
tubercular  milk  were  no  longer  capable  of  successfully 
engaging  with  the  tissues  ;  though  alive,  they  gained 
no  foothold  in  the  body  and  were  unable  to  set  up 
tubei-culosis. 

Putting  the  results  of  these  experiments  on  guinea- 
pigs  into  tabular  form  we  have  the  following  almost 
graphic  representation  : — 

132  TABLE  XIsII. 
Experiments  on  Guinea  Pigs.   Artificial  Tuber- 
cular Milk  heated  to  50°  C.  (122°  F.). 
Summary. 


Time  in  Steriliser. 

Feeding  Result. 

Injection  Result. 

1  hour 

Tubercle 

Tubercle. 

2  hours  - 

Tubercle 

Tubercle. 

3  hours  - 

Tubercle 

Tubercle. 

4  hours  - 

Tubercle 

Tubercle. 

S  hours 

Nil 

No  experiments. 

6  hours  - 

Nil 

Tubercle. 

7  hours  - 

Nil 

No  experiments. 

8  hours  - 

Nil 

Tubercle. 

12  hours 

Nil 

Tubercle. 

15  hours  - 

Nil 

Nil. 

Et  seq. 

Nil 

Nil. 

It  will  be  seen  frord  this  table  that  in  order  that  the 
artificial  tubercular  milk  may  be  rendered  innocuous  by 
heating  at  a  temperature  of  50°  0.,  the  temperature 
must  remain  in  action  three  times  as  long  where  the 
milk  is  to  be  used  for  injection  experiments  as  when  it 
is  to  be  made  use  of  for  feeding  experiments. 

The  great  advantage  of  working  with  a  temperature 
so  low  as  this  is,  that  the  sterilising  process  is  necessarily 
extended  over  a  longer  period,  as  a  consequence  of  which 
comparatively  slight  changes  may  be  measured  with 
an  accuracy  that  is  utterly  out  of  the  question  when 
higher  temperatures  are  used,  and  a  regularity  and 
uniformity  of  results  may  be  obtained  which  we  cannot 
hope  to  obtain  under  other  conditions.  Very  much 
the  same  points  are  brought  out  in  the  following  series 
of  experiments  in  which  the  artificial  tubercular  milk 
was  heated  to  55°  C. 

ExrEKIMENTS  WITH  ARTiriCIAL  TuBEECULAK  MiLK 
HEATED  TO  55°  C.  (131°  I*.). 

133  The  materials  Nos.  1  and  2  used  in  this  series 
(Part  XIII.,  Table  CIV.,  p.  238  et  seq.)  of  experiments 
correspond  to  Nos.  1  and  2  of  the  last  set. 

No.  1  material. — Consisted  of  200  cc.  of  the  juice  and 
pulp  of  the  liver,  spleen,  and  glands  of  several  tuber- 
cular guinea-pigs,  broken  down  and  minced  in  the 
ordinary  way,  and  added  to  360  cc.  of  normal  milk. 

Both  feeding  and  inoculation  experiments  were  made 
with  this  material. 

No.  2  material  given  on  the  43rd  day  : — Some  of  the 
later  animals  received  another  feeding  and  injection,  the 
milk  of  Cow  No.  25  being  the  material  used. 

No.  3  material  given  on  the  68th  day  :• — The  animals 
were  again  fed  with  200  cc.  of  the  juice  and  pulp  of 
the  tubercular  spleen,  liver,  and  glands  of  guinea-pigs 
added  to  1,200  cc.  of  normal  milk. 

No.  4  material,  given  on  the  76th  day  :— Corsisted 
of  purulent  material  from  the  tubercular  mesenteric 
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glands  of  guinea-pigs.  It  was  used  only  for  some  of 
the  feeding  experiments,  i.e.,  those  in  which  the 
material  was  heated  to  56°  0.  for  46  minutes,  3  hours, 
and  10  hours  respectively. 

No.  5  material : — A  large  quantity  of  tubercular 
sputum  in  which  tubercle  bacilli  had  been  demonstrated, 
was  mixed  with  milk  and  then  heated  up  to  bb'  G. 
before  it  was  placed  in  the  steriliser ;  this  process  of 
heating  up  took  four  minutes.  The  same  material  was 
also  used  for  a  second  set  of  animals. 

The  temperature  of  the  water  taken  immediately 
after  the  milk  was  put  into  the  steriliser  in  the  case 
of  N"©.  1  material  was  64'  C.  None  of  the  above 
materials,  except  'No.  5  were  heated  to  the  tempera- 
ture of  the  water  before  being  put  into  the  steriliser, 
but  were  put  in  cold,  as  the  times  during  which  it  was 
to  be  exposed  were  again  comparatively  extended. 

It  will  be  seen  from  the  following  table  that  in  the 
case  of  the  milk  No.  3  used  for  the  feeding  experiments, 
which  undoubtedly  gave  tuberculosis,  the  temperature 
attained  was  never  65°  C,  the  milk  that  was  exposed  for 
half  an  hour  being  kept  at  a  temperature  2  degrees  below 
56°  0. ,  and  those  that  were  exposed  for  an  hour  and  an 
hour  and  a  half  being  heated  only  to  within  1  degree 
of  the  nominal  temperature. 

134  TABLE  XLIII. 

Temperature  of  Milk  Ho.  3,  taken  during  tlie 
Process  of  Sterilisation  at  55°  C.  (131°  f.). 


Time  in  Sieriliiser. 


Temperature 
of  Milk. 


30  minutes 
45  minutes 

1  hour 
11  hours 
If  hours 

2  hours 
2i  hours 
2 1  hours 


°  C. 
.53 

.53-5 
.53  •  75 

54 
54 

54-2 

55 

55 


Time  in  Sterilizer. 


Temperature 
of  Milk. 


2f  hours 
3  hours 
3i  hours 
'  7t  hours 
10  hours 
20  hours 


°  C. 

55 

55-05 
5 

56 

55-75 
53-5 


In  the  case  of  Material  No.  4,  the  temperature  was 
correct  up  to  the  end  of  the  thiid  hour,  but  between 
the  third  and  seventh  hours  the  temperature  fell 
three  degrees,  so  that  at  the  sixth  hour  it  was  probably 
two  degrees  below  that  at  which  we  were  nominally 
working,  see  table  following  : — 

TABLE  XLIV. 

Temperature  of  Milk  No.  4,  taken  during  the 
Process  of  Sterilisation  at  55°  C.  (131°  P.). 


Time  in  Steriliser. 


°  C. 

45  minutes 

55 

lir  hours 

.55-5 

3  hours 

55 

7  hours 

53 

10  hours 

52 

20  hours 

52 

Temperature 
of  Milk. 


The  other  materials  were  all  maintained  at  a  com- 
paratively even  temperature,  and  never  varied  more 
than  half  a  degree  from  that  nominally  brought  into 
play. 

The  following  table  gives  the  results  of  the  experi- 
ments in  this  series  : — 


Tempera- 
ture very 
constant. 


135  TABLE  XLV. 

Experiments  with  Artificial  Tubercular  Milk  Heated  at  55°  C=  (131°  P.). 
 reeding  Experiments.  Injection  Experiments. 


Time  heated. 


Number  of 
Animals  used 
in  Experiment. 


Eesult  with  Animals  that 
lived  over  28  Days. 


Number  of 
Animals. 


Result. 


45  minutes 

1  hour 

1^-  hours 
H  hours 

3  hours  - 

4  hours 

5  hours;  - 

6  hours 

7  hours  - 
10  hours 
20  hours  - 


6  guinea-pigs 
3  do 


do. 
do. 

do. 


3  guinea-pigs 
3  do. 
3  (lo 


3  tubercular, 

3  nil. 

1  tubercular, 

1  nil. 

2  tubercular. 
1  tubercular, 

4  nil. 
Nil. 


Nil. 
Nil. 
Nil. 


Number  of 
Animals  used 
in  Experiment. 


4  guinea-pigs 


4  gumca-pigs 
7  do. 


do. 
do. 
do. 

do. 
do. 
do. 


Result  with  Animals  that 
lived  over  21  Days. 


Number  of 
Animals. 


Result. 


4  tubercular. 


2  tubercular. 

5  ttibercular, 

1  nil. 

3  tubercular. 

Nil. 

2  tubercular, 

1  nil. 
Nil. 
Nil. 
Nil. 


Control  Feeding  experiments  :  9  guinea-pigs,  2  too  early  to  show  tubercle ;  6  tubercular,  1  nil. 
Control  Injection  experiments :  Q  gumea-pigs,  2  too  early  to  show  tubercle  :  7  t^lbercular. 


,  136  Control  Feeding  Experiments. 

(Detailed  in  Part  XIII.,  Table  OIV.,  p.  238,  et  seq.) 

Material  No.  1,  as  in  the  last  case,  was  not  very 
virulent. 

Material  No.  2,  though  not  extremely  virulent, 
produced  extensive  tuberculosis  in  the  aniTnals  that 
were  killed  119  days  after  the  first  feeding. 

Material  No.  5  was  much  more  viruleu",  killing  two 
of  the  animals  in  the  remarkably  short  time  of  35  and 
37  days,  the  third  also  dying  at,  the  comparatively  early 
period  of  63  days  after  the  first  feeding.  The  tuber- 
culosis in  these  cases  was  extensive  ;  there  was  marked 
/  64140. 


ulceration  of  the  intestines,  and  very  general  afTection 
of  the  other  organs  and  lymphatic  glands,  so  that  there 
could  be  no  doubt  as  to  the  virulence  of  the  material 
used  in  this  series  of  experiments. 

137  Feeding  Fx^jeriments  with  Heated  Material. 
The  time  of  death  and  extent  of  the  disease  in  the 
control  animals  fed  with  material  No.  5  are  imDortant 
factors  to  be  borne  in  mind,  as  it  was  with  this  material 
that  most  of  the  experiments  at  the  critical  times, 
45  minutes,  1  hour,  1;}  hours,  and  Ih  hours  were  carried 
on;  it  will  be  seen  on  reference  to  the  tables  that 
wherever  this  material  heated  up  to       hours  was  used 
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the  results  were  pofsitive,  whilst  with  materials  Nos.  ] . 
2,  and  3,  heated  for  the  same  length  of  time,  negative 
results  were  obtained  in  every  instance. 

It  is  unforlunate  that  this  No.  5  material  was  not 
heated  for  a  longer  period,  as  it  is  just  possible  that 
the  limit  of  time,  of  heating  at  55''  0.  necessary  to 
destroy  the  infective  power  of  this  material  had  not 
been  quite  reached.  We  have  evidence,  however,  as 
will  be  seen  from  Table  GIV.,  that  about  this  time 
the  virulence  fails,  as  out  of  the  three  last  guinea- 
pigs  experimented  upon  only  one  had  become  affected, 
the  other  two  animals  which  died  in  36  and  37 
davs  respectively  being  absolutely  normal.  It  may 
be"  objected  that  the  bacilli  were  still  dormant  and 
had  not  as  yet  been  able  to  multiply  sufficiently  to 
set  up  lesions  that  could  be  made  out  on  most  careful 
examination,  but  even  if  this  objection  could  be  held  to  be 
valid  it  must  in  turn  be  objected  that  the  attenuation 
of  the  virulence  must  have  been  very  marked  indeed 
to  allow  of  the  virulence  remaining  latent  for  such  a 
period. 

In  the  series  of  feeding  experiments  the  progressive 
attenuabion  of  the  virulence,  though  very  evident 
as  a  whole,  cannot  be  traced  with  any  degree  of 
regularity  or  certainty  from  the  fact  that  the  material 
even  in  the  raw  state  had  produced  such  different 
degrees  of  tuberculosis  in  the  control  experiments. 
Indeed  all  that  can  be  deduced  from  these  experi- 
ments is  that  artificial  tubercular  milk  heated  to 
55"  C.  for  IJ  hours  still  retains  the  power  of  setting 
up  tuberculosis  when  taken  into  the  alimentary  tract  of  a 
guinea-pig.  There  is  some  general  evidence  of  at- 
tenuation in  the  fact  that  the  tuberculosis  developed  as 
a  result  of  the  ingestion  of  this  material  heated  for  the 
longer  period  (1^  hours),  is  not  so  advanced  nor  so 
generalised  as  in  the  control  experiments;  moreover, 
the  time  usually  required  for  the  development  of  a 
lethal  tuberculosis  is  considerably  greater  than  that 
required  when  the  more  virulent  raw  material  is  used. 
In  none  of  the  feeding  experiments  carried  on  with 
milk  heated  to  55°  C.  for  longer  periods  than  1|  hours 
(3  hours  up  to  20  hours)  were  any  positive  results 
obtained. 

138  Control  Injection  Experiments. 

Of  the  injection  experiments  with  control  material 
No.  1,  two  out  of  the  three  animals  developed  tuber- 
culosis and  died,  one  in  36  days  and  the  other  in 
60  days,  the  third  animal  succumbing  in  three  days, 
much  too  early  to  show  tubercle. 

Material  No.  2  :  two  of  the  animals  injected  with  this 
material  died  in  33  and  40  days  respectively,  also  with 
well- developed  tuberculosis ;  the  third  animal  killed 
on  the  13th  day  showed  no  tuberculosis,  as  was  to  be 
expected. 

Material  No.  5,  which  had  proved  so  fatal  to  guinea- 
pigs  at  such  an  early  date  in  the  feeding  experiments, 
did  not  appear  to  be  so  virulent  as  No.  2  material  when 
injected,  as  of  the  three  guinea-pigs  used,  one  died  on 
the  31st  day,  and  the  others  not  being  dead  on  the 
42nd  day  were  killed  in  the  lethal  chamber.  In  them, 
however,  the  disease  was  very  far  advanced,  and  the 
animals  would  probably  have  succumbed  to  it  in  the 
course  of  a  day  or  two. 

This  interesting  result  indicates  that  in  these  inocu- 
lation experiments  the  number  of  bacilli  may  determine 
the  extension  of  the  disease  and  the  date  of  death  rather 
than  the  actual  virulence  of  the  individual  bacilli, 
whilst  in  the  case  of  feeding  experiments  it  is  possible 
that  the  amount  of  corrosive  irritant  material  developed 
in  the  protoplasm  of  the  bacilli  and  accompanying  them 
may  play  a  not  unimportant  part  in  determining  whether 
the  bacilli  themselves  can  make  their  way  through  the 
epithelial  layer  or  not,  and  to  some  extent  may  also 
modify  the  behaviour  of  the  leucocytes  and  lymphoid 
cells  in  and  around  the  lymphoid  tissue  of- the  intestine. 
It  is  here  necessary  only  to  draw  attention  to  the 
differences  observed  in  regard  to  this  point  in  the  various 
sets  of  experiments.  Later  it  will  be  necessary  to  go 
into  this  matter  much  more  fully  in  order  to  be 
able  to  determine  with  any  degree  of  accuracy  the 
relative  importance  of  these  modifying  factors. 

189  Injection  Experiments  with  Seated  Material. 
The  modification  or  attentuation  of  the  virulence 
can  be  followed  out  fairly  well  in  this  series  of  experi- 
ments if  the  sets  of  materials  be  taken  separately. 
For  instance,  with  materials  Nos.  1,  1  and  2,  or  1,  2, 
and  3  combined  (all  of  which  were  found  in  the  control 
feeding  experiments  to  be  less  virulent  than  No.  5) 
heated  for  45  minutes,  tuberculosis  is  set  up  by  injec- 


tion in  from  23  to  67  days,  all  the  animals  dying  from 
tuberculosis,  and  bearing  evidence  that  the  disease  was 
advanced. 

The  same  material  heated  for  three  hours  induced 
death  from  tuberculosis  in  all  three  animals,  one 
dying  in  81  days  and  the  other  two  in  97,  whilst  the 
same  material"  heated  for  seven  hours  was  totally 
incapable  of  producing  tuberculosis. 

With  Material  No.  5,  heated  at  65°  C.  for  three  hours, 
one  guinea-pig  out  of  three  that  died  after  injection, 
showed  evidence  that  the  disease  was.  generalised,  even 
when  the  animal  succumbed  at  the  end  of  38  days, 
although  it  was  much  more  advanced  in  another  animal 
in  the  same  set  that  was  killed  at  the  end  of  63  days. 

The  same  material  heated  for  four  hours  had  become 
very  much  modified  indeed  as  three  animals  killed  63 
days  after  injection  were  all  found  to  be  affected  but 
only  with  very  early  tubercle  of  the  mesentery. 

The  same  material  heated  for  five  hours  produced 
no  tuberculosis  'when  injected  into  guinea-pigs,  but 
another  batch  of  the  same  material  heated  for  six 
hours  set  up  a  strictly  localised  suppuration  in  one 
animal,  a  condition  that  was  probably  accounted  for  by 
the  fact  that  although  the  tubercle  bacilli  were  not  able 
to  multiply,  the  dead  bodies  were  present  in  such  num- 
bers as  to  be  able  to  set  up  the  corrosive  necrotic  efiect 
which  has  been  ascribed  to  the  action  of  their  dead  pro- 
toplasm. Another  animal  in  this  series  that  died  at 
the  end  of  36  days  had  very  much  the  same  localised 
condition,  but  in  addition  several  necrotic  patches  were 
found  in  the  liver  ;  these  however,  resembled  much  more 
strikingly  the  parasitic  patches  described  in  other 
guinea-pigs  which  were  certainly  not  tubercular. 
Moreover,  there  was  no  evidence  of  the  extension  of 
the  disease  beyond  very  slight  enlargement  of  the 
mesenteric  glands  in  which,  also,  no  tubercular 
structure  could  be  made  out.  Although  these  two  cases 
are  set  down  as  being  tubercular,  the  lesions  arc  strictly 
localised;  there  is  no  evidence  of  an  infective  spreading 
power,  so  that  the  bacilli  wore  in  all  i)roljabiUty 
deprived  of  their  virulence,  if  not  of  vitality. 

Collecting  the  results  with  guinea-pigs  obtained  from 
this  series  of  experiments  and  arranging  then!  in  con- 
densed tabular  form,  it  will  be  seen  that  ivc  obtain 
much  the  same  relative  results  as  are  obtained  in  the 
set  of  experiments  carried  on  with  artificial  tuljercnlar 
milk  heated  at  50°  C. 

140  TABLE  XL VI. 
Experiments  on  Conine  a  Figs  witli  Artificial 
Tubercular  Milk  Heated  to  5S°  C.  (131"  F.). 
Summary. 


Time  in  Steriliser, 

Feeding. 

Injection. 

4:5  minutes 

Tubercle 

Tubercle. 

1  hour 

Tubercle 

No  experiment.s. 

IJ  hours 

Tubercle 

No  experiments. 

1|  hours  - 

Tubercle 

Tubercle. 

3  hours 

Nil 

Tubercle. 

4:  hours  - 

.Nil 

Tubercle. 

5  hours  - 

Nil 

Nil. 

6  hours 

Nil 

Tubercle. 

7  hours 

Nil 

Nil. 

10  hours  - 

Nil 

Nil. 

20  hours  - 

Nil 

Nil. 

Action  c 
dead  boi 
of  tuber 
bacilli  M 
setting  V 
localiseO 
necrosis' 
suppnra 
tion. 


It  will  thus  be  seen  that  the  heatiTig  at  55°  0.  for 
something  between  one-and-a-half  and  three  hours  is 
sufficient  to  render  tuberculous  material  innocuous  as 
far  as  infection  of  the  alimentary  tract  is  concerned, 
whilst  the  same  material  remains  infective  for  injection 
when  heated  at  the  same  temperature  up  to  some  period 
between  six  and  seven  hours.  It  might  be  expected 
from  a  comparison  of  the  last  table  with  this  one,  that 
i  f  the  time  of  sis  hours  is  the  period  required  to  render 
this  artificial  tubercular  milk  innocuous  for  injection, 
the  period  required  for  sterilisation  when  the  material 
is  to  be  ingested  would  probably  be  about  two  hours. 

It  is  interesting  to  notice  a  feature  which  comes  out 
very  strikingly  in  the  following  table  in  the  series  of 
experiments  carried  on  at  both  50°  and  56"'  0.,  i.e., 
what  an  important  influence  the  heating  at  the  extra 
5°  0.  exerts  in  increasing  the  activity  of  the  sterilising 
efi"ect,  reducing  the  time  required  to  attain  the  object 
in  view  at  least  one-half ;  thus  bearing  out  in  the  fullest 
fashion  what  has  been  noted  by  most  other  observers 
who  have  taken  up  the  question  of  sterilisation  by  heat. 

These  comparative  results  are  put  in  tabular  form. 


Impoitai 
of  every 
addition, 
degree  iii 
process  (i 
sterilisiri 
milli  by- 
heat, 
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141  TABLE  XLVII. 

Table  showing  Hesults  obtained  with  Artificial  Tubercular  Milk  Heated  at  50°  and  55°  C. 


Time  in  Steriliser. 


Feeding'. 


50°  C. 

45 

minutes 

1 

hour 

hours 

No  experiments 

u 

liours 

No  experiments 

2 

hours 

Tubercle  - 

3 

hours 

Tubercle 

4 

hours 

Tubercle 

5 

h  ou  rs 

Nil  - 

6 

iiours 

Nil 

7 

hours 

Nil  - 

8 

hours 

Nil 

10 

hours 

No  experiments 

12 

hours 

Nil  - 

15 

hours 

Nil 

Et  seq. 

Nil  - 

5.5°  C. 
Tubercle. 
Tubercle. 
Tubercle. 
Tubercle. 
No  experiments. 
Nil. 

No  experiments. 
No  experiments. 
No  experiments. 
Nil. 

No  experiments. 
Nil. 

No  experiments. 
No  experiments. 
Nil. 


Injection. 


50°  C. 

No  experiments 

Tubercle  - 

No  experiments 
No  experiments 
Tubercle 
Tubercle  - 
Tubercle 
No  experiments 

Tubercle  - 

No  experiments 
Tubercle  - 
No  experiments 
Tubercle  - 
Nil  - 
Nil    ,  - 


C. 

Tubercle. 

No  experiments 

No  experhnents 

Tubercle. 

No  experiments. 

Tubercle. 

Tubercle. 

Nil. 

Tubercle. 

Nil. 

No  experiments. 
Nil. 

No  experimentij. 
No  experiments. 
Nil. 


142  Bkpekiments  with  Autijiciai;  Tubbbculab  Milk 
Heated  at  60°  C.  (140°  F.). 

In  order  to  make  this  series  especially  complete,  a 
very  large  number  of  different  sets  of  material  were 

ased  no  fewer  than  15  different  kinds  of  artificial 

or  natural  tubercular  milk.  Some  of  the  guinea-pigs 
received  as  many  as  10  feedings  or  878  c.c.  in  all, 
extending  over  a  period  of  six  months,  others  received 
only  a  single  feeding.  Some  of  the  guinea-pigs  received 
four  intra-peritoneal  injections,  others  received  three, 
a  few  two,  and  the  remainder  one,  so  that  if  even  a 
small  proportion  of  the  materials  were  infective  after 
they  were  maintained  at  a  temperature  of  60^  C.  for 
Various  periods,  the  animals  must  necessarily  run  a 
great  risk  of  taking  the  disease  either  by  feeding  or  by 
injection.  (For  details,  see  Part  XIII.,  Table  CV., 
p.'243,  et  soil) 

Ma'.crial  No.  1,  consisted  of  the  juice  and  pulp 
obtained  by  grinding  pieces  of  a  tubercular  lung  (of 
Cow  Jno.12,  killed  at  Harrow)  which  had  been  kept  as 
fresh  as  possible  in  the  ice  safe.  It  was  broken  down 
in  the  ordinary  way  and  added  to  a  small  quantity 
of  milk.  The  thermometer  placed  in  the  water  in  the 
steriliser  registered  60°  C.  before  the  milk  was  put  in 
to  be  heated  up  to  the  required  temperature. 

Material  ISTo.  la,  given  five  days  later, — This  consisted 
of  7"5  cc.  of  the  pulp  and  juice  of  the  tubercular  liver 
of  a  guinea-pig,  broken  down  and  added  to  500  cc.  of 
souncTmilk,  the  latter  being  at  61°  0.  When  this 
mixture  was  put  into  the  steriliser  the  water  stood  at 
63°  0.  ;  cold  water  was  added  to  bring  down  the 
temperature  of  the  water  to  61°  C,  and  at  the  end  of 
three  minutes  the  temperature  of  the  milk  stood  at 
60°  0.,  from  which  it  did  not  vary  more  than  0°'2  0. 
during  the  time  it  was  under  observation. 

Material  JSTo.  2,  given  on  the  55th  clay,  consisted 
of  the  pulp  and  juice  of  the  tubercular  organs  of 
several  guinea-pigs  added  to  a  quantity  of  sound  milk. 

Material  No.  3,  given  on  the  90th  day.  was  milk 
sent  by  Dr.  Martin  from  Cows  Nos.  26  and  27.  No 
tubercle  bacilli  could  be  made  out,  under  the  microscope, 
in  this  milk,  and  it  was  afterwards  found  that  it  W3S 
entirely  non-infective,  so  that  this  material  need  not  be 
considered  as  being  used  in  the  experiments. 
'  Material  No.  4,  given  on  the  98th  day. — 2,000  cc. 
tubercular  milk  from  Cow  No.  26,  plus  400  cc.  ordinary 
milk. 

Material  No.  6,  given  on  the  104th  day,  consisted 
of  a  mixture  made  up  of  100  cc.  of  the  juice  and  pulp  of 
tubercular  livers,  spleens,  and  glands  of  guinea-pigs 
added  to  1,600  cc.  of  water  and  1,100  cc.  of  the 
tubercular  milk  from  Oow  No.  25. 

Material  No.  6,  given  on  the  161st  day,  was  made 
up  of  200  cc.  of  the  juice  and  pulp  of  spleen,  lungs, 
liver,  glands,  and  pleura  of  a  pig,  and  the  tubercular 
organs  of  several  guinea-pigs,  added  to  1,000  cc.  of 
sound  milk. 

Material  No.  7,  given  on  the  163rd  day,  was  com- 
posed of  the  juice  and  pulp  of  the  tubei'cular  organs 
of  some  control  guinea-pigs  added  to  sound  milk.  It 
had  been  heated  to  60'  C,  when  placed  in  the  steriliser 
and  was  maintained  at  that  temperature  throughout. 

Material  No.  8,  given  on  the  163th  day. — This  con- 
sisted of  tlio  ]iulp  and  juice  of  a  mass  of  "grapes" 
received  iVom  the  Metropolitan  Cattle  Market,  and  the 
lungs,  liver,  spleen,  and  glands  of  a  guinea-pig,  mixed 
with  sound  milk.  In  both  sets  of  material  tubercle 
bacilli  were  demonstrated  microscopically. 


Material  No.  9,  given  on  the  171st  day,  consisted 
of  the  pulp  and  juice  of  the  tubercular  organs  from 
three  guinea-pigs  in  an  advanced  stage  of  tuberculosis, 
to  which  sound  milk  was  added. 

Material  No.  10,  given  on  the  181st  day.— The  pulp 
and  juice  of  a  tubercular  human  lung  mixed  with  a 
large  quantity  of  normal  milk. 

The  next  three  sets  of  material  were  used  especially 
in  connexion  with  a  series  of  feeding  experiments 
carried  on  with  cats  and  pigs,  viz_. : — 

Material  No.  11. — The  first  set  in  this  series  consisted 
of  the  juice  and  pulp  of  the  tubercular  lung  of  Cow 
No.  33,  which  was  killed  when  in  an  advanced  stage  of 
tuberculosis ;  to  this  was  added  a  large  quantity  of 
normal  milk.  This  material  took  seven  minutes  to 
attain  a  temperature  of  60°  C.  before  being  placed  in 
the  steriliser. 

Material  No.  12,  given  on  the  10th  day,  consisting 
of  caseous  tubercular  material  from  the  same  lung 
(kept  on  ice),  mixed  with  a  large  quantity  of  normal 
milk,  was  used  for  another  feeding  for  the  same  set  of 
animals.  This  took  12  minutes  to  heat  up  before  being 
placed  in  the  steriliser. 

Material  No.  13,  given  on  the  24th  day  — Another 
mixture  was  made  with  the  juice  and  pulp  of  a  human 
lung  (which  was  in  an  advanced  stage  of  tuberculosis) 
mixed  with  sound  milk.  This  material  took  three 
minutes  to  reach  60°  C.  before  being  placed  in  the 
steriliser. 

Material  No.  14. — This  was  used  for  a  fresh  set  of 
injections,  and  was  made  up  of  the  juice  and  pulp 
from  the  lung,  of  a  tubercular  cow,  received  from  the 
Metropolitan  Cattle  Market,  mixed  with  a  quantity 
of  normal  milk. 

All  the  above  materials  were,  previous  to  being 
placed  in  the  steriliser,  heated  to  60°  or  61°  C,  in  a 
flask,  either  over  a  Bunsen  burner  or  in  the  water  bath  ; 
the  time  taken  to  reach  this  temperature  varied 
according  to  the  cjuantity  of  material  dealt  with.  On 
being  removed  from  the  steriliser  the  milk  was  rapidly 
cooled  down  by  placing  the  beakers  in  cold  water. 

The  following  table  gives,  at  a  glance,  the  tempera- 
tures maintained  in  a  few  of  the  above  specimens  at 
different  times  during  the  process  of  heating. 

143  TABLE  XLVIII. 

Temperature  of  Milk  taken  during  the  Process 
of  Sterilisation  at  60°  C.  (140°  P.). 


Time  in 
Steriliser. 

Number  of  Materials. 

1. 

2. 

3. 

5. 

6. 

°C. 

°  c. 

°C. 

°c. 

°  C. 

°C. 

5  minutes 

57 

58 

60 

58 

10  minutes 

57 

59 

60 

58 

15  minutes 

59 

59 

62 

58 

20  minutes 

59 

26  minutes 

59 

61 

G2 

60 

30  minutes 

V\ 

61 

60-75 

60 

60 

35  minutes 

GO 

62 

60-5 

60 

45  minutes 

!  61 

61 

60-5 

60 

60 

1  h(uu- 

6(1-5 

r.o 

bO 

2  hours 

GO 

1 

60 

8  hours 

1  z 

1  61 

60 

GO 

18  hours 

j  58 

60 

N  n  2 
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KOYAL  COMMISSION  ON  TUBERCULOSIS  : 


As  feed  ngs  or  injections  of  this  artificial  tubercular 
milk  T^ere  repeated  from  time  to  time,  and  as  some  of 
the  animals  thus  received  very  considerable  quantities 
of  the  heated  artificial  tubercular  material,  others 
receiving  somewhat  smaller  quantities,  and  as  they 
were  not  all  fed  with  exactly  the  same  material, 
difi^erent  combinations  being  given  in  diS'erent  cases, 
it  could  only  be  expected  that  the  results  obtained, 
would  not  be  so  regular  as  in  fchose  cases  where  one 
set  of  material  only  was  used,  and  especially  in  those 
cases  where  milk  of  fairly  constant  virulence,  drawn 
from  a  tubercular  udder,  was  used  alone. 

144  Control  Feeding  and  Injection  Experiments. 

On  examining  a  few  of  the  control  feeding  experi- 
ments (Table  OV.,  p.  243  et  seq.)  it  will  be  noted  that 
Material  Wo.  1  is  certainly  of  comparatively  low  infective 
power,  for  although  when  injected  into  one  cat  and'three 
guinea-pigs,  the  cat  and  two  guinea-pigs  succumbed 
to  tuberculosis,  comparatively  rapidly,  all  the  feeding 
experiments  c:arried  on  with  guinea-pigs  gave  absolutely 
negative  I'esults. 

Material  No.  la  was  also  infective  when  injected,  but 
no  feeding  experiments  were  made. 


Material  No.  4  was  distinctly  more  virulent  than 
No.  l,as  five  out  of  six  guinea-pigs  fed  with  it  developed 
tuberculosis,  and  three  guinea-pigs  injected  with  it,  all 
became  tubercular. 

Materials  Nos.  5,  6,  8,  and  14  were  only  tested  by 
means  of  injection,  but  they  were  all  sufiiciently  viru- 
lent to  produce  tuberculosis  in  every  animal  that  lived 
long  enough  to  be  used  as  a  test. 

Material  No.  10. — As  this  was  used  merely  for  feeding 
purposes,  it  was  controlled  by  a  couple  of  feeding 
experiments  on  guinea-pigs  only,  both  the  animals 
succumbing. 

Repetitions  of  the  feeding  with  these  several  materials  Attenua 
after  being  subjected  to  heat,  were  so  frequent  that  it  o^virul^ 
is  evident  that  if  guinea-pigs  could  take  tuberculosis  at 
all  they  must  contract  it  from  some  one  or  other  of  the 
above  materials,  so  many  of  which  proved  to  be  capable 
of  setting  up  tuberculosis  in  the  raw  state,  and  it  is  at 
once  evident  that  if  the  action  of  heat  ozr  samples  of 
these  mateiials  tends  in  any  way  to  diminish  their 
virulence,  the  table  should  at  once  show  a  marked 
diminution  in  the  number  of  animals  affected  when  fed 
or  injected  with  the  heated  artificial  milk.  When 
guinea-pigs  are  used  this  diminution  in  the  virulence 
is  at  once  evident. 


145  TABLE  XEIX. 

Experiments  with  Artificial  Tubercular  Milk  heated  at  60°  C.  (140°  F.) 

Feeding  Experiments.  Injection  Experiments. 


Time  heated. 


Number  of 
Animals  used 
in  Experiments. 


Kesult  with  Animals  that 
lived  over  28  Days. 


Number  of 
Animals. 


Kesult. 


Number  of 
Animals  used 
in  Experiments. 


Eesult  with  Animals  that 
lived  over  21  Days. 


Number  of 
Animals. 


5 

minutes  - 

3  puinea-pigs  - 

3 

Nil. 

6 

guinea-pigs  - 

5 

10 

minutes  - 

3  do. 

3 

1  tubercular. 

7 

do. 

7 

2  Nil. 

15 

minutes  - 

6  do. 

6 

Nil. 

9 

do. 

8 

1  cat 

1 

Nil. 

20 

minutes  - 

3  guinea-pigs  - 

2 

1  tubercular. 

3 

dc.  - 

3 

1  Nil. 

25 

minutes  - 

3  do. 

3 

Nil. 

3 

do. 

3 

30 

minutes  - 

3  do. 

3 

Nil. 

6 

do. 

6 

1  cat 

1 

Nil. 

1  pig-  . 

1 

Tubercular. 

do. 

35 

minutes  - 

3  guinea-pigs  - 

3 

Nil. 

3 

3 

45 

minutes  - 

3  do. 

3 

Nil. 

10  do. 

9 

1 

hour  - 

3  do. 

3 

Nil. 

9 

do. 

8 

1  pig  - 

1 

Tubercular. 

do. 

hours 

3 

3 

li 

hours 

3 

do. 

3 

2 

hours 

3  guinea-pigs  - 

3 

Nil. 

6 

do. 

5 

8 

hours 

3  do. 

3 

Nil.. 

3 

do. 

3 

18 

hours 

3  do. 

3 

Nil. 

5 

do. 

5 

Eesult. 


4  tubercular. 

1  Nil. 

3  tubercular. 

4  Nil. 

1  tubercular. 

7  Nil. 

1  tubercular. 

■2  Nil. 
Nil. 

3  tubercular. 

3  Nil. 

Nil. 

7  tubercular. 

2  Nil. 

2  tubercular. 

6  Nil. 

2  tubercular. 

1  Nil. 

1  tubercular. 

2  Nil. 

3  tubercular. 

2  Nil. 

Nil. 

Nil. 


11  tubercular. 


Control  Feeding  Experiments,  18  gumea-pigs,  2  too  early  to  stiow  tubercle,  i, 

1  cat,  1  tubercular. 
1  pig,  1  tubercular. 

Control  Injection  Experiments,  21  guinea-pigs,  2  too  early  to  show  tubercle.  1  nil.  18  tubercular. 

1  cat,  1  tubercular. 


146  Feeding  Experiments  with  Heated  Material. 

Taking  first  the  feeding  exptriments  with  milk, 
one  is  at  once  struck  with  the  fact  that,  on  the  right 
hand  side  of  the  page,  where  the  control-feeding  expe- 
riments are  given  (see  Part  XIII.,  Table  CV.,  p.  247  et 
seq.)  nearly  every  animal  is  affected  ;  but  that  on  the  left 
hand  sidel  where  are  recorded  the  experiments  carried 
on  with  the  heated  artificial  tubercular  milk,  there  are 
only  four  cases  of  tuberculosis  in  the  whole  table  ; 
of  these  four,  two  are  pigs,  the  only  two  pigs  used 
in  this  series.  All  the  other  animals,  both  guinea- 
pigs  and  cats,  with  the  exception  of  two  guinea- 
pigs,  escaped  completely,  and  when  it  is  seen  that 
some  of  these  guinea-pigs  received  as  much  as  880  cc. 
of  the  heated  milk  from  10  different  sets  of  material,  it 
is  evident  that  these  must  have  been  sterilised  in  almost 
every  instance  by  being  subjected  to  this  degree  of 
heat  for  the  times  mentioned  in  the  foregoing  table,  at 
any  rate,  as  far  as  its  action  on  the  alimentary  tract  of 
guinea-pigs  is  concerned. 


One  of  the  guinea-pigs  affected  developed  tuber- 
culosis alter  receiving  878  cc.  of  10  samples  of  artificial 
tubercular  milk,  which  had  been  heated  at  60°  C.  for 
10  minutes,  but  both  the  other  animals  in  the  same 
set  escaped. 

The  same  thing  happened  in  the  case  of  one  guinea- 
pig  that  had  received  in  all  340  cc.  of  three  sets  of 
tubercular  material  that  had  been  heated  to  60°  0.  for 
20  minutes. 

In  both  these  cases  the  changes  were  so  chronic, 
and  so  much  fibrous  tissue  had  been  developed  in 
the  liver,  that  had  not  similar  conditions  been  demon- 
strated in  other  guinea-pigs,  in  which  there  could  be 
no  doubt  of  the  tubercular  origin  of  the  disease,  these 
would  scarcely  have  been  recognised  as  cases  pf 
tuberculosis  at  all,  especially  as  in  neither  of  them 
could  tubercle  bacilli  be  demonstrated,  even  after 
a  very  careful  search  had  been  made  for  them. 
In  several  other  animals,  however,  in  which  exactly 
the  same  conditions  were  observed,  a  single  tubercle 
bacillus  was  here  and  there  demonstrated  in  the  newly 
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formed  tissue.  Our  attention  is  here,  thei],  for  the 
nrst  time  drawn  to  a  peculiar  cirrhotic  condition 
of  the  liver,  which  was  frequently  met  with  in  cases 
of  tuberculosis,  which  ran  a  very  prolonged  course 
(invariably  the  result  of  the  introduction  of  heated 
tubercular  material  into  the  guinea-pigs)  a  condition 
which  corresponds  much  more  nearl}'  to  certain  fibroid 
conditions  met  with  in  the  course  of  chronic  phthisis 
in  the  human  subject  than  to  anything  I  have  hitherto 
observed  in  any  other  tubercular  animals.  Here 
the  fibroid  condition  is  confined  to  the  liver,  and  is 
much  more  frequently  associated  with  the  feeding 
experiments  than  with  the  injection  experiments ;  this 
is  in  all  probability  to  be  attributed  to  the  fact  that 
the  amount  of  tubercular  virus  absorbed  is,  in  the 
former  case,  very  much  less  than  in  the  latter. 

That  the  material  Qsed  in  the  above  experiments  still 
contained  virus,  capable,  under  certain  conditions,  of 
setting  up  tuberculosis,  is  brought  out  by  the  fact  that 
two  pigs  fed  with  three  sets  of  artificial  tubercular 
milk,  Nos.  11,  12,  and  13,  (3,000  cc.  in  all,  being  given 
to  each)  developed  well  marked  tuberculosis.  In  the 
one  case  the  material  was  heated  for  30  minutes,  and 
in  the  other  for  one  hour.  It  is  instructive  to  note  that 
in  one  of  these  pigs,  characteristic  "grapes"  were 
developed  on  the  costal  pleura,  the  pleura  covering  the 
ribs ;  in  both  animals  the  infection  appears  to  have 
been  primarily  from  the  pharynx,  and  only  secondarily 
from  the  lung,  the  lower  part  of  the  intestinal  tract 
with  its  appendages  (mesenteric  glands,  &c.)  being 
involved  at  a  still  later  stage. 

The  materials  used  for  these  pigs  were  used  for  them 
alone,  but  on  comparing  the  control  experiments  with 
the  control  experiments  of  the  first  10  materials  of 
this  group,  it  will  be  seen  that  the  unheated  material, 
gave  almost  the  same  results,  so  that  they  may  be 
looked  upon  as  being  practically  identical  in  character. 

In  this  set  of  experiments  three;  species  of  animals 
were  for  the  first  time  used.  The  experiments  with 
guinea-pigs  were  carried  out  some  time  before  those 
made  with  pigs,  and  one  was  not  prepared  to  find 
such  a  very  great  difference  in  the  susceptibility  of 
guinea-pigs,  and  pigs  as  was  afterwards  found  to  exist. 
It  was  thought,  indeed,  that  by  giving  the  wide  margin 
of  40  minutes,  that  is  the  difference  between  heating  for 
20  minutes  and'l  hour,  the  time  limit  necessary  for  the 
sterilisation  of  the  artificial  tubercular  milk  would 
'^e  obtained,  but  (and  this  an  exceedingly  important 
point  in  connexion  with  the  production  of  tuberculosis, 
not  only  in  different  animals,  but  even  in  individuals) 
this  margin  was  evidently  not  sufficient,  and  as  will  be 
found  in  later  experiments,  especially  in  the  experiments 
carried  out  at  65°  0. — A  much  wider  margin  has  to  be 
allowed  than  anything  brought  out  in  the  above  table, 
and  if  there  are  these  differences  in  animals,  it  is  obvious 
that  the  most  susceptible  group  must  be  taken  as  that 
with  which  the  critical  experiments  wLich  should  guide 
us  in  arguing  as  to  the  danger  to  human  beings  should 
be  made. 

There  can  be  little  doubt  that  a  great  danger,  in 
connexion  with  feeding  by  milk,  lies  in  the  fact  that 
the  "  claggy "  fluid  (aiid  with  it  the  tubercle  bacilli), 
remains  adherent  to  the  (often  abraided)  epithelial 
surface  of  the  tonsil,  not  merely  that  which  is  usually 
spoken  of  as  covering  the  surface  of  the  lymph  of  the 
tonsil,  but  also  its  extensions  into  the  crypts  which  are 
surrounded  by  lymphoid  tissue.  From  this  coign  of 
vantage  the  tubercle  bacilli  seem  to  have,  in  the  pig, 
little  difficulty  in  invading  the  surrounding  tissues. 
Similar  invasion  from  the  glandular  tissue  of  the  pharynx 
which  takes  the  place  of  the  tonsils  in  guinea-pigs  has 
been  noted  in  the  case  of  certain  of  those  animals  fed 
with  tubercular  milk,  but  very  rarely  in  the  case  of 
those  fed  with  more  solid  tubercular  material. 

147  Injection  Experiments  with  Seated  Material. 

In  the  injection  experiments,  the  effects  of  heat  on 
artificial  tubercular  material  may  be  followed  much 
more  accurately  than  in  the  feeding  experiments,  as 
here  again  the  attenuating  process  may  be  spread 
over  a  much  longer  period.  Some  of  the  guinea-pigs 
injccLed  with  artificial  tubercular  milk  which  had  been 
subjected  to  a  temperature  of  60"  0.,  even  for  2  hours, 
succumbed  to  tuberculosis.  The  amount  of  heat  re- 
quired to  bring  about  a  definite  attenuation  varies 
very  greatly  in  difl'erent  cases,  bearing  out  very 
strongly  what  had  been  observed  in  connexion  with 
the  production  of  tuberculosis  by  different  samples  of 
milk  drawn  from  cows  in  which  the  udders  were 
undoubtedly  tul^ercular,  samples  of  which  before 
being  heated  were  capable  of  producing  tuberculosis. 


different 
artificial 
milks. 


lb  will  therefore  be  well,  in  considering  the  results 
recorded  in  Table  CV.,  to  take  a  few  examples  of  the 
infectivity  of  the  separate  samples  of  raw  artificial 
tuberculous  milk  in  order  to  determine  the  attenuating 
power  exerted  on  the  virulence  by  this  process  of  heating. 

In  the  case  of  No.  4  material,  for  instance,  all  three  And 
guinea-pigs   injected   died   of  tuberculosis,    one  in 
22  days,  and  the  other  two,  three  days  later. 

Now  selecting  from  the  table  one  guinea-pig  which 
had  received  materials  Nos.  1,  3,  and  4  after  they  had 
been  heated  to  60°  0.  for  15  minutes,  and  which  was 
killed  140  days  after  receiving  the  first  injection  or 
42  days  after  receiving  No.  4  material,  the  animal  was 
still  in  a  comparatively  early  stage  of  tuberculosis,  all 
that  was  found  being  a  smgle  point  in  the  liver  and 
some  slight  evidence  of  early  tuberculosis  of  the 
diaphragm ;  tubercle  bacilli  were  found  in  the  tuber- 
cular structures  on  the  under  surface  of  the  diaphragm. 
In  this  case  the  heating  must  have  had  a  very  marked 
attenuating  effect,  even  if  it  be  assumed  that  No.  4 
material  only,  was  the  disease  producing  factor. 

The  same  holds  good  in  two  guinea-pigs  injected 
with  materials  Nos.  1,  2,  3,  and  4,  which  had  been 
heated  at  60°  0.  for  25  minutes,  in  which  material  No.  4 
was  given  61  days  before  the  animals  were  killed  when 
not  a  trace  of  tuberculosis  could  be  found. 

Another  animal  injected  with  the  same  materials, 
heated  for  45  minutes,  was  also  non-tubercular. 

Two  guinea-pigs  injected  with  the  same  matei-ial 
heated  for  one  hour,  and  killed  66  days  after  No.  4  had 
been  given,  showed  no  trace  of  tuberculosis,  this  being 
also  the  case  with  three  guinea-pigs  injected  with  this 
same  material  after  it  had  been  heated  for  8  hours  and 
18  hours  respectively. 

In  the  same  way,  analysing  material  No.  6,  we  find 
that  both  control  guinea-pigs  which  lived  long  enough 
to  develop  the  disease  died  in  an  advanced  stage  of 
tuberculosis  in  19  days,  whilst  using  the  same  material 
heated  for  20  minutes  for  the  injection  of  three  guinea- 
pigs,  two  remained  entirely  unaffected  and  the  one 
that  died  of  tuberculosis  did  not  succumb  until  140  days 
after  receiving  the  first  injection  (Idaterjal  No.  6),  or 
120  days  after  receiving  the  last  injection  (Material 
No.  10). 

Three  guinea-pigs  injected  with  materials  Nos.  6,  8, 
and  10,  heated  to  60°  0.  for  30  minutes,  died  consider- 
ably earlier  than  the  above  animal ;  all  were  found  to 
be  suffering  from  tuberculosis,  and  they  must  have 
received  a  large  dose ;  one  dying  34  days  after  re- 
ceiving Material  No.  6,  and  14  days  after  receiving 
Material  No.  10;  the  second  45  days  after  receiving 
Material  No.  6,  and  26  days  after  receivmg  Material 
No.  10 ;  the  third  dying  54  days  after  receiving 
Material  No.  6,  and  34  after  receiving  Material  No.  10. 
Here  then  there  was  certainly  an  extension  of  the  time 
necessary  to  produce  death  of  the  animal  as  com- 
pared with  the  control  experiments,  though  it  was  not  ^he'cii^sease 
so  marked  as  one  would  expect  from  the  extended  time 
that  the  heating  had  been  in  operation,  especially  when 
compared  with  the  experiment  that  was  carried  on 
with  milk  heated  for  20  minutes.  Heating  at  this 
temperature  for  45  minutes  distinctly  diminishes  the 
infectivity  of  this  material,  for  although  two  animals 
died  at  a  comparatively  early  period  (39  and  49  days 
respectively)  after  the  first  injection  (Material  No.  6) 
or  19  and  29  days  after  the  third  injection  (Material 
No.  10),  a  third  animal  of  the  set  developed  tuberculosis 
so  slowly  that  it  did  not  die  until  the  115th  day  after 
the  first  injection,  or  the  95th  day  after  the  third 
injection,  and  the  fourth  animal  escaped  altogether. 

With  Material  No.  8  three  guinea-pigs  injected  with 
the  raw  material  died  in  26,  27,  and  39  days  respectively 
after  injection. 

Taking  as  another  example.  Material  No.  14,  with 
which  cjuite  a  different  set  of  injection  experiments 
was  carried  on ;  it  was  found  that  the  control  guinea- 
pigs  died,  one  in  16  days  and  the  other  two  in  40  days 
after  injection,  positive  results  being  obtained  in  every 
case.  So  virulent  indeed  was  this  material,  that  even 
after  it  had  been  exposed  to  a  temperature  of  60°  C. 
for  45  minutes  it  still  remained  so  deadly  that  three 
guinea-pigs  injected  with  it  died,  one  iu  34  and  the 
other  two  in  37  days,  all  in  an  advanced  stage  of 
tuberculosis.  Exposure  of  the  artificial  tubercular 
milk  for  periods  beyond  this  time,  however,  is  soon 
followed  by  evidence  of  a  marked  attenuating  action 
on  the  virus ;  two  animals  injected  with  Material 
No.  14,  heated  for  one  hour,  were  both  alive  on  the 
62nd  day,  and  when  killed  were  found  to  be  in 
very  different  stages  of  the  disease,  one  showing  a 
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comparatively  localised  and  clironic  form  of  tubercle, 
the  peculiar  cicatricial  tissue  mentioned  above  being  a 
marked  feature,  although  m  this  instance  the  tubercle 
bacillus  could  be  demonstrated  in  the  uevs^  tissue ;  in 
the  second  aiiimal  the  disease  was  neither  so  chronic 
nor  so  fibroid  in  character,  and  was  more  extensive; 
here,  too,  tubercle  bacilli  were  found  in  fairly  large 
num.bers. 

The  same  thing  was  observed  in  two  animals  that 
were  killed  in  62  days  after  they  had  received  an 
injection  of  Material  ISTo.  14  heated  for  IJ  hours  ;  one 
was  affected  with  comparatively  chronic  tuberculosis  ; 
in  the  other  the  disease  was  somewhat  more  advanced 
and  Avas  extending  more  rapidly,  though  certainly 
not  so  rapidly  as  in  the  advanced  case  in  the  previous 
set. 

Out  of  three  gninea-f)igs  also  injected  with 
Material  No.  14  heated  for  hours,  two  developed 
no  trace  of  tuberculosis,  whilst  the  third,  killed  on  the 
62nd  day,  showed  the  chronic  fibrous  lesions  with  a  few 
caseous  points  already  described  as  characteristic  of 
the  action  of  aa  attenuated  virus. 

When  the  same  material  heated  for  two  hours  was 
used,  all  three  guinea-pigs  succumbed,  one  in  37  days 
with  tubercle  in  a  comparatively  early  stage  of 
dev^elopmeut,  the  other  two,  killed  on  the  62nd  day. 
although  distinctly  tubercular,  (the  lesions  containing 
tubercle  bacilli  which  could  be  readily  demonstrated) 
were  affected  with  the  chronic  modified  fibrous  form 
already  described. 

lu  the  first  series  of  experiments  with  materials 
ITos.  1  to  10,  positive  results  had  been  obtained  only  up 
to  the  end  of  one  hour,  and  the  seeond  series  with 
Material  No.  14  was  carried  out  in  order  to  determine, 
if  possible,  the  limit  at  which  the  most  virulent 
tuberculous  material  heated  at  60°  0.  would  remain 
active.  It  was  concluded  from  the  foregoing  ex- 
periments that  this  limit  would  be  found  somewhere 
between  one  and  two  hours,  and  it  was  therefore 
thought  unnecessary  to  go  beyond  this  point  with  the 
second  series,  with  the  result,  however,  that  with  some 
of  the  material  employed,  even  two  hours  was  found 
to  bj  insufiicient  for  that  purpose.  As,  however,  the 
limit  has  been  determined  at  55'^  and  66°  C.  the  limit 
for  60°  C.  may  be  taken  as  lying  between  these  two, 
and  as  frequently  being  longer  than  two  hours. 

So  far  this  series  of  esporim.ents,  though  very  in- 
structive, must  be  looked  upon  as  being  in  a  certain 
sense  incomplete,  as  the  exjjeriments  carried  on  with 
milk  heated  at  60°  C.  for  two  hours  still,  in  isolated 
eases,  gave  positive  results,  though,  as  already  seen, 
heating  at  60°  0.  for  much  shorter  periods  than  two 
hours  is  in  the  case  of  many  materials  quite  sufficient 
to  render  them  innocuous,  in  fact  in  all  except  the  most 
virulent  material. 

The  following  table  indicates  at  a  glance  the  results 
of  the  experiments  carried  on,  and  the  point  at  which 
the  gap  above-mentioned  occurs. 
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Summary. 


Artificial 
F.) 


Buratiou  of 
ii  eating. 

Feeding. 

Injection. 

B  minutes 

Nil 

Tubercle. 

IG  minutes 

Tubercle 

Tubercle. 

IS  minutes 

Nil 

Tubercle. 

20  minutes 

Tiibercle 

Tubercle. 

25  minntes 

Nil 

Nil. 

30  minutes 

Nil 

Tubercle. 

35  minutes 

Nil 

Nil. 

4:5  minutes 

Nil 

Tubercle. 

1  hour 

Nil 

Tubercle. 

hours 

No  experiments  - 

Tubercle. 

hours 

No  experiments  - 

Tubercle. 

2  hours 

Nil 

Tubercle. 

8  hours 

Nil 

Nil. 

18  hours 

Nil 

Nil. 

Both  pigs  fed  with  artificial  tubercular  milk  heated 
at  60°  C.  for  30  minutes  and  1  hour  respectively  became 
tubercular. 
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149  ExPERiMfc'XTs  WITH  Artii'iciai,  TuBERCULATi  Milk 

HEATED  AT   65"  €.    [1^1^  T.). 

Material  No.  1  (see  Part  Xlil.,  Table  CVL,  p.  252, 
s£C[.}  consisted  of  15  cc.  of  the  juice  and  pulp  of 


the  tubercular  liver  of  a  guinea-pig,  broken  down 
in  a  mortar  and  strained  through  fine  wire  gauze, 
added  to  600  cc.  of  sound  milk.  The  temperature 
of  the  water  in  the  steriliser  when  the  milk  was  imt 
in  registered  66°  0.  ;  at  the  end  of  live  minutes  the 
temperature  of  the  water  still  remained  at  66^  and 
that  of  the  milk  at  64°  C. 

Material  No.  2,  given  on  the  62nd  day,  consisted  of 
the  organs  of  tubercular  l^igs  treated  as  above  and 
mixed  with  normal  milk. 

Material  No.  3,  given  on  the  93rd  day  -.  Skimmed 
tubercular  milk  from  Cow  No.  25  plus  400  cc.  slightly 
sour  normal  milk. 

Material  No.  4,  given  on  the  100th  day  :  1,800  cc. 
tubercular  milk  from  Cow  No.  25,  to  which  the  pulp 
and  juice  of  the  liver,  spleen,  and  glands  of  two  tuber- 
cular guinea-pigs  mixed  with  600  cc.  of  water  had  been 
added. 

Material  No.  5,  given  on  the  118th  day,  was  made 
up  of  some  purulent  material  from  the  mesenteric 
glands  of  several  tubercular  guinea-pigs  to  which  was 
added  a  quantity  of  sound  milk. 

Material  No.  6,  given  on  the  156th  day,  consisted 
of  the  tubercular  organs  of  a  pig  and  two  guinea-pigs, 
broken  down  and  added  to  sound  milk. 

Material  No.  7,  given  on  the  162nd  day,  consisted  of 
the  pulp  and  juice  of  a  mass  of  "  grapes  "  along  ivith 
the  lung,  liver,  spleen,  and  glands  of  four  tuberculous 
guinea-pigs,  all  of  which  contained  tubercle  bacilli, 
added  to  a  quantity  of  sound  milk. 

Material  No.  8,  given  on  the  170th  day,  consisted 
of  the  juice  and  pulp  of  the  tubercular  organs  of  three 
guinea-pigs,  m  all  of  which  tubercle  bacilli  were 
demonstrated,  added  to  a  quantity  of  sound  milk. 

Material  No.  9,  given  on  the  171st  day :  2,500  cc. 
tubercular  milk  from  Cow  No.  25,  to  which  a  quantity 
of  sound  milk  was  added. 

Material  No.  10,  given  on  the  179th  day,  was  made 
up  of  the  juice  and  palp  of  a  tubercular  lung  in  which 
were  large  chronic  phthisical  cavities  at  the  apex,  and 
a  markedly  thickened  pleura;  there  was  pigmented 
fibrous  tissue  in  the  upper  lobe  with  advanced  caseous 
and  calcareous  areas  in  the  lower  lobe.  This  after 
being  broken  down  into  a  fine  pulp  was  added  to  a 
quantity  of  sound  milk. 

Material  No.  11,  given  on  the  189th  day,  was  similar 
to  above. 

Material  No  12,  given  on  the  226th  day,  was  similar 
to  No.  10. 

Materials  Nos.  13  to  17  were  used  for  a  fresh  series 
of  experiments :— Materials  Nos.  13  and  14  were  given 
with  an  interval  of  10  days  between.  They  consisted  of 
the  pulp  and  juice  of  the  markedly  tubercular  portions 
of  the  lung  of  Cow  No.  33,  broken  down  and  mixed 
with  pounii  milk  and  heated  in  two  litre  flasks  over 
a  Bunsen  burner  to  65°  C.  (this  heating  process  in  the 
two  cases  taking  10  and  12  minutes  res)iectively  before 
the  required  temperature  was  reached)  before  being 
placed  in  the  steriliser.  The  caseous  material  (No.  14) 
was  kept  at  a  very  low  temperature  on  the  ice  safe,  and 
was  apparently  as  sweet  at  the  end  of  10  days  as  it  was 
when  it  was  first  put  into  the  safe. 

Material  No.  15,  given  on  the  24th  day,  consisted  of 
tubercular  human  lung  broken  down  and  mixed  with 
normal  milk. 

Material  No.  16,  was  given  on  the  29th  day. — It 
t!onsisted  of  the  sputum  from  two  cases  of  advanced 
Dhthisis  (one  of  which  contained  very  many  tubercle 
bacilli,  the  other  a  large  number)  broken  down  in  a 
mincing  machine  and  in  a  mortar  and  passed  through 
&  sieve  as  previously  described  and  then  mixed  with 
normal  milk.  It  took  four  minutes  to  heat  up  to  65°  0. 
before  being  placed  in  the  steriliser. 

Material  No.  17,  was  given  on  the  32nd  day. — It  was 
made  up  of  the  pulp  and  juice  of  a  tubercular  udder 
from  the  Metropolitan  Cattle  Market,  and  of  a  mass  of 
"  grapec  "  mixed  with  sound  milk. 

All  the  above  were  heated  to  65°  0.  previous  to 
being  placed  in  the  steriliser. 

Temi^eraiwres  at  wliicli  these  Artifieicd  Tuberculm  Milks 
were  Maintained. 

150  In  the  following  table  are  given  the  exact  tempera- 
tures obtained  in  four  of  the  samples  of  material  used 
ill  the  65  '  C.  set  of  ex]3erimonts,  they  serve  as  samples 
for  the  whole  17  materials  :  the  later  ones  were  even 
more  regular  than  those  ol'  the  four  here  recorded,  as 
more  experience  of  the  capabilities  of  the  steriliser  was 
gradually  gaiaied. 
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TABLE  EI. 

Temperatures  at  which.  Materials  Numbers  1, 
2,  3,  aJid  4  wers  maiTitaiaed  in  the  Steriliser 
during  this  Series  cf  Experiments. 


Number  of  Materials. 


Time  in  Steriliser. 

1. 

2. 

3. 

4. 

^  G. 

°  C. 

°  0. 

°  c. 

2^  minutes 

65 

65 
65 

5  minutes 

64 

65 

64 

10  minutes 

65-5 

66 

66 

64 

15  minutes 

ef) 

65 

65 

64 

20  minutes 

66 

65  . 

65 

66 

25  minutes 

6.5-5 

65 

6.: 

65-5 

30  minutes 

64-6 

65 

65 

G5-5 

1  hour 

65 

65 

66 

2  hours  -       -  - 

65  ■  5 

64 

4:  hours 

65 

8  hours 

66 

18  hours 

65 

1 

i 

The  temperature  during  the  heating  of  the  other 
materials  never  varied  Ijeyond  the  limits  recorded  m 
the  above  table. 

151  SUMMVRY  01'  KhsULTS. 

In  the  following  tabular  rccoid  of  the  experimeirls 
it  will  at  once  be  seen  that  the  ri! suits  obtained  in  both 
feeding  and  inoculation  experiments,  gave  a  longer 
time  as  that  necessary  for  the  exposure  of  the  milk  to 


or  due  to 
failure  of 
methofl. 


the  temperature  of  65"  C.  in  order  to  render  the  tuber- 
culous material  innocuous  than  any  indicated  aw 
necessary  in  the  last  series  of  experiments,  in  whicb 
the  milk  Avas  heated  to  60'  0.  One  explanation  of  tliis  Bxplana- 
fact  is,  in  the  case  of  the  injections,  that  in  the  eO"  0.  gg^stel.''^' 
series  there  was  a  long  gap  between  the  two  hours  and 
eight  hours  in  which  no  experiments  were  carried  on, 
but  this,  of  course,  does  not  serve  to  explain  the  results 
obtained  in  the  feeding  experiments. 

Although  it  might,  at  first  sight,  appear  that  these  Not  merely 
results  were  due  merely  to  accidental  error  of  experi-  accidental 
ment  during  the  process  of  heating,  a  more  careful 
consideration  of  the  tables  will  show  that  such  an 
explanation  is  not  sufficient,  as  in  that  case  one  would 
expect  to  meet  with  accidental  cases  occurring  in  the 
animals  fed  with  material  that  had  been  exposed  for  a 
much  longer  time  at  the  lower  temperature,  but  as 
will  be  found  on  reference  to  the  table,  alb  the  doul^tful 
results  occur  in  those  experiments  carried  on  with  milk 
heated  for  periods  which  may  be  spoken  of  as  the  lower 
and  intermediate  points — that  is  between  24  minutes 
and  three  hours. 

The  factors  of  the  presence  of  a  large  number  of 
bacilli,  of  the  presence  of  a  coagulable  material  or  solid 
particles  in  the  milk,  in  which  the  tubercle  bacilli  may 
be  more  or  less  protected  against  the  action  of  the  heat, 
may,  as  already  pointed  out,  play  a  most  important 
part  in  determining  the  ultimate  infectivity  of  the  milk, 
especially  when  it  is  remembered  that  in  guinea-pigs, 
just  as  in  liuman  beings,  there  must  be  periods  and 
conditions  when  the  susceptibility  of  the  animal  to 
infection  may,  on  the  one  hand,  be  very  much  increased 
or,  on  the  other,  diminished.  As,  however,  these  factors 
all  come  into  play  in  the  other  series  of  experiments, 
these,  at  first  sight,  anomalous  results  can  only  be  put 
down  to  some  difiei'eiice  in  the  virulence  of  the 
materialB  used  in  the  60°  and  65"  C.  sets  of  experiments. 
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Experiments  with  Artificial  Tubercular  Milk,  heated  at  65  C.  (149  F.) 
Feeding  Experiments.  Injection  Experiments. 


Eesult  with  Animals  that 

Result  with  Animals  that 

Number  of 

lived  over  28  Days. 

Number  of 
Animals  used 

lived  over  21  Days. 

Time  heated. 

Animals  used 

in  Experiments. 

Number  of 

Result. 

in 

Experiments. 

Number  of 

Result. 

Animals. 

Animals. 

Heated  to  65°  C. 

2^  minutes 

3  guinea-pigs  - 
3  do. 

■  2 
3 

Nil. 
Nil. 

3  guinea-pigs  - 
8  do. 

2 
8 

2  tubercular. 
1  tubercular. 
7  Nil. 

5  minutes 

3  do. 

2 

Nil. 

8 

do. 

7 

3  tubercular. 

4  Nil. 

10  minutes  - 

4  do. 

4 

1  tubercular. 

6 

do. 

6 

3  tubercular. 

3  Nik 

3  Nil. 

1  kitten  - 

1 

Nil. 

2  tubercular. 
8  Nil. 

15  minutes 

5  guinea-pigs  - 

5 

Nil. 

10 

do. 

10 

20  minutes 

3  do. 
1  kitten  - 

3 
1 

1  tubercular. 

2  Nil. 
Nil. 

8 

do. 

8 

2  tubercular. 

6  Nil. 

1  pig  -  . 

3  guinea-pigs  - 

1 

Tubercular. 

Nil. 

25  minutes 

•J 

1  tubercular. 

6 

do. 

6 

2  Nil. 

30  minutes 

4  do. 
1  kitten  - 

4 
1 

Nil. 
Nil. 

10 

do. 

10 

4  ttibercular. 

()  Nil. 

40  minutes 
45  minutes 

1  pig  - . 

3  guinea-pigs  - 

1 

3 

Tubercular. 

Nil. 

do. 

7 

3  tubercular. 

4  Nil. 

1  kitten  - 

1 

Nil. 

2  tubercular. 

7  Nil. 

1  hour 

3  guinea-pigs  - 

3 

1  tubercular^ 

2  Nil. 

9 

do. 

9 

li  hour 
2  hours 

3  guinea -pi  js  - 

2 

Nil. 

j  7 

do. 
do. 

3 

Nil. 

2  tubercular. 

5  Nil. 

3  hours  - 

6 

do. 

(; 

1  tubercular. 

5  Nil. 

4  hours 

3  guinea-pigs  - 

3 

Nil. 

3 

do. 

3 

Nil. 

8  hours  - 

3  guinea-pigs  - 

3 

Nil. 

3 

do. 

Nil. 

18  hours 

6  guinea-pigs  - 

6 

Nil. 

1 

3 

do. 

j  ,  1 

Nil. 

Control  Feeding  Experiments,  IS  guinea-pigs,  7  tubercular,  6  Nil,  2  too  early  to  show  tubercle.  1  cat, 
tubercular.   1  kitten,  tubercular.   1  pig,  tubercular. 

Control  Injection  Experiments,  17  guinea  pigs,  13  tuberciilar,  '  Nil,  3  too  early  to  show  tuberculosis. 

N"  n  4 
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153  Control  Feedmg  Experiments. 

It  ■will  be  seen  frora  tlie  control  feeding  experiments 
that  pigs,  cats,  and  gumea-pigs  were  all  aflfected  by 
one  or  other  of  the  materials  used.  Of  materials 
Nos.  1  to  12  it  will  be  seen,  on  reference  to  the  column 
on  the  right-hand  side  of  Table  CVI.,  Part  XIII.,  p.  252  et 
seq.,  that  some  at  least  invariably  produced  tuberculosis 
when  ingested  by  guinea-pigs,  although  in  certain  cases 
the  disease  was  not  of  a  very  acute  type. 

154  Feeding  lExperiments  with  Seated  Material. 

On  examining  the  column  on  the  left-hand  side  of  the 
same  table,  it  is  seen  that  the  four  guinea-  pigs  that 
contracted  tuberculosis  as  the  result  of  feeding  with  this 
heated  material  were  all  fed  with  most  of  the  materials 
Nos.  1  to  12.  In  the  iirsttwo  (see  pp.  253-255),  one  from 
each  set,  fed  with  milk  heated  for  10  and  20  minutes, 
all  these  materials  were  used,  with  the  exception  of 
JSTos.  5  and  6.  In  the  second  two  cases  the  positive 
results  were  obtained  in  guinea-pigs  fed  with,  milk  that 
had  been  heated  for  25  minutes  and  1  hour  respectively, 
and  here  the  whole  12  materials  were  used. 

The  chief  point  to  note  in  connexion  with  all  four 
positive  cases  is  the  prolonged  course  of  the  disease  as 
gathered  first  from  the  late  date  of  death  after  the  first 
feeding;  and,  secondly,  from  the  chronic  character  of 
the  tubercular  lesions  met  with  in  all  the  animals. 

After  being  fed  with  artificial  tubercular  milk  heated 
for  10  minutes  at  65°  C,  one  guinea-pig  out  of  four 
became  tubercular ;  it  died  on  the  30th  day  after  the 
last  feeding,  or  76  days  after  the  first  feeding. 

After  being  fed  with  similar  milk  heated  at  65°  C. 
for  20  minutes,  one  guinea-pig  out  of  three  died  from 
tuberculosis.  This  animal  succumbed  173  days  after 
the  first  feeding,  and  2  days  after  receiving  Wo.  8 
material,  which  latter,  therefore,  could  have  had  no 
influence  in  producing  the  disease.  Here  we  have  evi- 
dence of  a  very  prolonged  tubercular  process,  first  of  all 
in  the  presence  of  the  caseo-calcareous  nodule  in  the 
deeper  layers  of  the  mucous  membrane  of  the  small 
intestine  ;  and,  secondly,  in  the  fibrous  nature  of  the 
lesions  in  certain  other  organs.  It  is  evident  in 
this  case  that  the  heated  material  was  capable, 
under  certain  conditions,  of  setting  up  tuberculosis, 
and  the  late  date  at  which  the  other  animals  died  is 
therefore  all  the  more  significant. 

One  guinea-pig  out  of  three  fed  with  artificial  tuber- 
cular milk,  heated  at  this  temperature  for  25  minutes, 
died  on  the  253rd  day,  or  28  days  after  the  12th  feed- 
ing. This  is  also  an  exceedingly  interesting  case,  as  in 
the  animal  is  found  evidence,  not  only  of  an  infection  of 
long  standing,  but  also  of  a  more  recent  infection.  The 
tubercle  in  the  liver,  for  example,  is  well  advanced  ;  there 
are  well  marked  caseous  areas ;  miliary  tubercles  are 
found  in  the  lung,  and  the  glands  in  the  neck  and  under 
the  jaw  are  all  afi'ected,  evidently  as  the  result  of  a  long 
standing  process ;  but  in  the  intestine  we  get  evidence 
of  a  more  recent  affection  of  the  mucous  membrane  in 
the  form  of  small  ulcers,  such  as  so  frequently  occur  in 
cases  of  phthisis  in  the  later  stages,  and  which  are  said 
to  be  due  to  the  infection  of  the  mucous  membrane  by 
the  swallowed  tubercular  sputum,  but  which,  in  this  case, 
may  be  due  to  the  later  feedings  of  artificial  tubercular 
milk,  though,  on  the  other  hand,  it  may  be  due  to  the 
infection  by  breaking  down  tubercular  tissue. 

The  fourth  animal  that  died  was  one  of  a  set  of  three 
that  had  been  fed  with  milk  heated  for  one  hour ;  it 
died  13  days  after  the  twelfth  feeding,  or  238  days  after 
receiving  a  feeding  of  No,  1  material,  the  former  of 
these  feedings  could  not,  however,  have  had  any  effect 
in  producing  the  firm,  hard,  tubercular  lesions  which 
were  met  with  not  only  in  the  liver  but  in  the  other 
organs  of  the  body. 

In  not  one  of  the  feeding  experiments  with  guinea- 
pigs  was  there  any  tuberculosis  developed  as  the  result 
of  the  ingestion  of  material  that  had  been  heated  for  a 
longer  period  than  one  hour. 

Some  of  the  pigs  and  cats  were  fed  with  a  different 
series  of  materials.  Material  No.  13  was  given  raw  to 
a  pig,  as  a  control  experiment ;  it  produced  tuberculosis. 
One  cat,  fed  with  raw  material  No.  10,  and  one 
kitten,  fed  with  ISTo.  16  material,  became  tubercular. 
Guinea-pigs  fed  with  raw  materials,  ISTos.  10  and  11,  also 
developed  tuberculosis,  and  of  three  guinea-pigs  fed 
with  material  No.  15,  two  developed  tuberculosis,  whilst 
the.  other  remained  unafFected,  at  the  end  of  56  days  in 
the  one  case^  and  at  the  end  of  75  days  in  the  other. 

One  kitten  fed  with  artificial  tubercular  milk,  Nos.  14, 
15, 16,  and  17,  heated  to  65°  0.  for  10  minutes  remained 
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perfectly  healthy,  as  did  also  two  other  kittens  fed  with 
materials  Nos.  14,  15,  16,  and  17,  heated  to  65°  C.  for  20 

minutes  and  30  minutes  respectively. 

One  pig,  fed  with  materials  No,  14  and  15,  heated  to  Pig  affecji 
65°  C.  for  20  minutes,  developed  most  advanced  and  tonsil  ail 
generalised  tuberculosis  ;  the  disease  in  this  as  in  most  pharynij 
of  the  other  pigs  appearing  to  invade  the  organism 
from  the  pharynx ;  the  extensive  nature  of  the  disease 
will  be  seen  on  referring  to  Table  OVL,  Part  No.  XIII., 
p.  264. 

Another  pig,  fed  with  the  same  artificial  tubercular 
milk,  Nos.  14  and  15,  heated  for  40  minutes,  also  became 
markedly  tubercular,  and  it  must  be  noted  that  in  this 
case  well  defined  "grapes"  were  scattered  over  the 
chest  wall.  The  advance  of  the  disease  appears,  how- 
ever, to  have  been  rather  from  the  intestine  than 
from  the  pharynx;  the  glands  in  the  neck  though 
enlarged  were  not  tubei'cular,  nor  was  there  any 
marked  evidence  of  infection  from  the  lower  reaches 
of  the  alimentary  canal,  beyond  some  nodules  in  the 
spleen  and  liver,  from  which  extension  seems  to  have 
taken  place  to  the  diaphragm,  and  it  may  be  thence  to 
the  root  of  the  lung,  the  pleura,  and  the  lung  itself. 
It  should  be  noted,  however,  that  the  coeliac  glands 
and  those  at  the  hilus  of  the  liver,  and  the  mesen- 
teric and  mesocolic  glands  were  all  tubercular. 

This  artificial  tubercular  milk  then  still  remained 
infective,  even  when  heated  to  65°  C.  for  40  minutes. 
Here  the  condition  of  infection  from  the  pharynx  is  ap- 
parently much  more  like  those  occurring  in  inoculation 
and  injection  experiments  than  in  the  feeding  experi- 
ments with  guinea  pigs ;  up  to  this  point,  indeed,  every 
pig  that  has  been  fed  has  contracted  the  disease,  and, 
with  the  single  exception  above  mentioned,  primarily 
through  the  tonsils  and  pharynx. 

It  will  be  noticed,  that  in  all  the  guinea-pigs  in  the 
series  in  which  the  heated  material  produced  tuber- 
culosis, even  at  a  comparatively  late  date,  the  glands  in 
the  neck  and  in  the  axilla  are  much  more  affected  than 
in  any  of  the  other  series  of  experiments  yet  met  with. 
It  may  be  of  course  that  this  is  due  simply  to  an  exten- 
sion of  the  disease  from  other  pa-its  of  the  body,  but 
where  the  uppel-  cervical  glands  and  submaxillary  and 
submental  glands  are  specially  afiected,  or  where ,  as  in  one 
case,  (?)  they  alone  are  affected,  it  is  clearly  possible  that 
the  disease  may  have  extended  rather  from  the  pharynx 
than  from  the  intestine,  in  which  case,  as  has  already 
been  pointed  out  in  the  pig,  the  degree  of  attenuation 
must  approximate  more  closely  to  that  required  for  in- 
jection than  that  required  for  feeding.  Whether  wounds 
of  the  tonsils  or  slight  inflammatory  or  catarrhal  condi- 
tions predispose  to  infection  from  this  point  it  is  at  present 
difficult  to  say,  though,  from  analogy,  one  would  ex2:)ect 
that  such  conditions  would  play  an  important  part  in 
the  process.  In  the  case  of  the  pig,  where  such  things 
as  fine  straws,  hairs,  chafi',  and  the  like  may  often  be 
squeezed  from  the  small  openings  or  crypts  in  the  ton- 
sils, a  continual  condition  of  abrasion  may  be  almost 
safely  presupposed  in  every  animal  fed,  owing  to  the 
kinds  of  food  to  which  pigs  have  access. 

The  fragments  Avere  always  found  in  the  crypts  of 
the  tonsils  of  the  pigs,  but  they  could  not  be  made  out 
in  the  pharyngeal  adenoid  tissue  of  the  guinea-pig. 
Where  straw  could  find  its  way  milk  could  easily  follow, 
and  with  the  milk  the  solid  particles  contained  in  it. 

In  the  case  of  the  guinea-pig,  such  abrasion  cannot 
occur  in  nearly  the  same  number  of  cases,  and  it  is 
only  now  and  then,  and  under  peciiliar  conditions,  that 
we  should  expect  to  find  it. 

155  Control  Injection  F»peri7nents. 

Materials  1,  6,  6,  7,  12,  and  13.  It  is  found  that 
amongst  these  we  have  materials  which,  on  injection, 
produce  tuberculosis  in  very  varving  degree.  For 
example,  three  guinea  pigs,  injected  with  Material 
No.  1,  died  from  tuberculosis  in  39,  41,  and  96  days 
respectively.  The  guinea-pigs  injected  with  No.  5 
material  also  died  from  tuberculosis  in  58  and  80 
days  respectively.  With  No,  6,  of  three  guinea-pigs 
injected,  two  died  in  19  days  with  well-marked  tuber- 
culosis, whilst  the  third  escaped  altogether.  With 
No.  7  material  throe  guinea-pigs  died  from  tuberculosis, 
one  each  in  26,  27,  and  39  days  after  injection.  With 
No,  12  material,  one  animal  killed  in  89  days  after  the 
injection  was  found  to  be  markedlj-  tubercular,  and  of 
two  animals  injected  with  Material  No.  16,  one  died 
in  31  and  the  other  in  60  days,  both  being  tubercular. 
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Injection  Experiments  with  Heated  Material. 
156  The  first  evidence  we  get  of  any  prolongation  of  the 
course  of  tlie  disease  following  the  injection  of  these 
materials,  is  after  they  have  been  heated  at  65°  C.  for 
10  minutes,  when  it  was  found  that  only  one  animal,  out 
of  three  injected,  developed  tuberculosis,  and  that  this 
one  did  not  die  until  the  134th  day.  This  animal  received 
materials  Nos.  1,  2,  and  3,  and  it  is  quite  possible  that  it 
may  have  contracted  the  disease  from  either  No.  2  or  3 ; 
still  we  have  in  any  case  evidence  of  an  attenuating 
influence  by  the  prolonged  heating  on  the  infectivity  of 
the  virus  in  the  smaller  number  of  animals  injected 
with  this  material  that  succumted. 

One  animal  injected  with  materials  ITos.  6,  7,  10,  and 
11,  heated  to  65°  0.  for  20  minutes,  died  53  days  after 
receiving  the  first  injection,  which  it  will  be  remem- 
bered produced  tuberculosis  in  19  days  in  both  of  the 
control  animals. 

Then  again,  materials,  Nos.  1,  2,  3,  7  and  10,  heated 
to  65°  C.  for  30  minutes,  injected  into  two  guinea-pigs, 
proved  fatal  to  one  at  the  end  of  213  days,  and  to  the 
other  at  the  end  of  215  days  after  the  first  injection, 
or  34  and  36  days  after  the  last  injection.  Here  also  it 
must  be  accepted  that  we  have  strong  evidence  of 
attenuation.  We  have  evidence  of  the  same  process 
of  attenuation  in  the  experiments  made  with  milk 
heated  at  66°  0.  for  45  minutes  and  one  and  two  hours 
respectively. 

Material  No.  15,  which  killed  the  control  guinea-pigs 
in  31  and  60  days  respectively,  when  heated  to  the 
above  temperature  for  three  hours,  still  killed  one 
animal  out  of  three  in  74  days,  the  other  two  remaining 
unafi"ected.  The  milk  in  every  experiment  in  which  the 
heating  was  carried  on  beyond  three  hours  at  this 
temperature  gave  absolutely  negative  results. 

It  will  be  noticed  that,  in  addition  to  prolonging  the 
course  of  the  disease  in  those  animals  that  succumbed 
to  tuberculosis,  a  very  large  proportion  of  those  injected 


escaped  entirely,  and  nothing  can  be  more  suggestive 
than  a  glance  down  the  two  columns  of  Table  OVI.  (Part 
XIII.,  p.  252,  et  sei-),  the  controls  being  placed  on  the 
right  hand  side  of  the  page,  the  heating  experiments 
on  the  left.  The  difference  in  the  number  of  animals 
affected  is  at  once  very  evident. 

The  following  table  gives  at  a  glance  the  positive 
results  obtained  in  this  series  of  experiments  : — 

157    TABLE  LIII. 

Experiments  on  Guinea  Pigs  with  Artificial 
Tubercular  Milk  heated  at  65  C.°  (149°  P.) 


Summary. 

Time  in  Steriliser. 

Feeding. 

Injection. 

Heated  to  65°  C. 

Nil 

Tubercle. 

2\  minutes 

Nil 

Tubercle. 

5  minutes 

Nil 

Tubercle. 

10  minutes 

Tubercle 

Tubercle. 

15  minutes 

Nil 

Tubercle. 

20  minutes  - 

Tubercle 

Tubercle. 

25  minutes 

Tubercle 

Nil. 

30  minutes  - 

Nil 

Tubercle. 

45  minutes 

Nil 

Tubercle. 

1  hour 

Tubercle 

Tubercle. 

1^  hours  - 

No  experiments  - 

Nil. 

2  hours 

Nil 

Tubercle. 

3  hours 

No  experiments  - 

Tubercle. 

4  hours 

Nil 

Nil. 

8  hours 

Nil 

Nil. 

To  afi'ord  additional  facility  for  comparing  the  times 
at  which  positive  results  were  obtained  in  60°  and 
65°  C.  sterilisation  experiments,  the  following  combined 
table  is  given  : — ■ 


158    TABLE  LIV. 


Table  showing  Results  obtained  with  Artificial  Tubercular  Milk  heated  at  60°  and  65°  C. 


Time  in  Steriliser. 

Feeding. 

Injection. 

60°  C. 

65°  C. 

60°  C. 

65°  C. 

Heated  to 

No  experiments 

Nil. 

No  experiments 

Tubercle. 

2i  minutes    -       -  - 

No  experiments 

Nil. 

No  experiments 

Tubercle. 

5  minutes    -       -  - 

Nil 

Nil. 

Tubercle 

Tubercle. 

10  minutes  - 

Tubercle 

Tubercle. 

Tubercle  - 

Tubercle; 

15  minutes    -         .  - 

Nil  - 

Nil. 

Tubercle 

Tubercle. 

20  minutes 

Tubercle 

Tubercle. 

Tubercle  - 

Tubercle; 

25  minutes     -       -  - 

Nil  - 

Tubercle. 

Nil  - 

Nil. 

30  minutes 

Nil 

Nil. 

Tubercle 

Tubercle. 

35  minutes    -         -  - 

Nil  - 

No  experiments. 

Nil  - 

No  experiments. 

45  minutes  -         -  - 

Nil 

Nil. 

Tubercle 

Tubercle. 

1  hour 

Nil 

Tubercle. 

Tubercle  - 

Tubercle. 

Ij^  hours 

No  experiments 

No  experiments. 

Tubercle 

No  experiments. 

1|  hours      -        -  - 

No  experiments 

No  experiments. 

Tubercle  - 

Nil. 

2  hours       -  - 

Nil 

Nil. 

Tubercle 

Tubercle. 

3  hours  -          -  - 

No  experiments 

No  experiments. 

No  experiments 

Tubercle. 

4  hours 

No  experiments 

Nil. 

No  experiments 

Nil. 

8  hours 

Nil  -" 

NIL 

Nil 

Nil. 

159     EXPEKIMENTS  WITH  AkTIFICIAL  TuBERCXriiAR  MiLK 
HEATED  TO  70°  C.  (158  P.) 

.terials  Material  No.  1  (see  Part  XIII.,  Table  OVIL,  p.  262, 
■se'ex-       ^*  consisted  of  the  juice  and  pulp  of  the  tuber- 

•iments.     cular  lung  of  Cow  No.  12  added  to  normal  milk. 

Material  No.  2,  given  on  the  61st  day,  consisted  of 
the  juice  and  pulp  of  the  tubercular  liver,  spleen,  and 
lung  of  several  guinea-pigs  added  to  normal  milk. 

Material  No.  3,  given  on  the  103rd  day.  The 
tubercular  milk  of  Cow  No.  25  was  used  for  injections, 
and  300  cc.  of  this  same  milk  added  to  the  tubercular 
juice  and  pulp  of  the  tubercular  organs  of  guinea-pigs 
aided  to  sound  milk  was  used  for  the  feeding  experi- 
ments. 

Material  No.  4,  given  on  the  144th  day.  It  con- 
sisted of  the  tubercular  milk  from  Cow  No.  25  added  to 
a  quantity  of  normal  milk.  This  material  took  five 
minutes  to  heat  up  to  70°  0.  before  being  placed  in  the 
steriliser. 

Material  No.  5  was  given  on  the  159th  day.  It 
consisted  of  2,700  cc.  tubercular  milk  from  Cow  No,  25 
added  to  1,300  cc.  normal  milk.  This  took  seven  minutes 
to  heat  up  to  70°  C.  over  the  Bunsen  burner  ;  it  was  then 
placed  in  the  steriliser. 

/  64140, 


Material  No.  5a,  given  on  the  165th  day,  consisted 
of  the  tubercular  organs  of  a  pig  and  several  guinea- 
pigs  added  to  sound  milk. 

Material  No.  6,  given  170th  day.  This  consisted  of 
the  juice  and  pulp  of  the  spleens,  livers,  lungs,  and 
glands  of  three  tuberculai-  guinea-pigs,  added  to  sound 
milk.  This  artificial  tubercular  milk  required  five 
minutes  to  become  heated  up  to  70°  C.  over  a  Bunsen 
burner  before  it  was  placed  in  the  steriliser. 

Material  No.  7  was  given  on  the  187th  day.  It 
consisted  of  the  juice  and  pulp  of  a  tuberculous  human 
lung  added  to  sound  milk. 

Material  No.  8,  given  on  the  196th  day,  was  made 
up  of  the  juice  and  pulp  of  a  tuberculous  human  lung 
added  to  sound  milk.  This  material  took  seven  minutes 
to  attain  a  temperature  of  70 '  C.  when  heated  over  the 
Bunsen  burner. 

Material  No.  9  was  given  on  the  207th  day.  It  con- 
sisted of  the  juice  and  pulp  of  the  tubercular  lung  and 
glands  of  Cow  No.  25,  added  to  a  quantity  of  sound  milk. 
This  material  took  five  minutes  to  heat  to  70°  C.  in  the 
water  bath,  previous  to  the  commencement  of  the 
heating  in  the  steriliser, 
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Material  Ko.  10,  given  ou  the  215th  day,  was  similar 
to  the  above. 

Material  No.  11,  given  on  the  218th  day,  consisted  of 
the  juice  and  pulp  of  a  tubercular  human  lung  added  to 
sound  milk.  The  heating-up  process  in  this  instance 
took  nine  minutes. 

The  three  following  materials  were  used  for  feeding 
pigs  only,  except  for  one  set  of  guinea-pigs,  which  were 
fed  with  No.  13  material  simply  heated  to  70°  0.  'No.  9 
material  was  also  used  for  feeding  pigs.  The  time  of 
feeding  extending  over  live  weeks  from  the  time  that 
No.  9  was  first  given  until  the  time  that  ISTo.  14  was 
used  up. 

Material  No.  12  consisted  of  the  juice  and  pulp  of 
the  tubercular  lung  of  Cow  No.  33  mixed  with  a  quan- 
tity of  normal  milk.  The  heating  up  process  took 
12  minutes. 

Material  No.  13.  Similar  material  to  alcove.  The 
heating  up  process  took  10  minutes. 

Material  No.  14  consisted  of  the  juice  and  pulp  of 
the  tubercular  udder  from  Cow  received  from  Birken- 
head, added  to  a  quantity  of  sound  milk. 

All  the  above  materials  were,  previous  to  the  com- 
mencement of  the  sterilisation  process,  heated  up  to 
70°  0.,  the  times  that  this  requii'ed  of  course  varying 
according  to  the  amount  of  material  being  treated. 


The  following  table  gives  the  temperature  attained 
by  the  milk  at  different  pei-iods  of  the  heating 

160  TABLE 

Temperatures  at  which  Materials,  Numbers  3 
and  6,  were  maintained  in  the  Steriliser 
during  the  Process  of  Sterilisation. 


Time  in  Steriliser. 

No.  of  Materials. 

No.  3 
(Injection). 

No.  3 
(Feeding). 

No.  6. 

°C 

O  Q 

^  °C 

2-|  minutes 

69-5 

5  minutes 

65 

69 

2.0  minutes 

67 

69-5 

70 

15  minutes 

68 

70 

70 

20  minutes 

69 

71 

70 

30  minutes 

69 

70 

70 

1  hour 

70 

70 

70 

3.|-  hours 

70 

70 

2  hours 

71-5 

70 

161   TABLE  LVI. 
Experiments  with  Artificial  Tubercular  Milk  heated  at  70°  C.  (158° 


F.) 


Control  ex- 
periments. 


life 

rf  Materials 
ai  very  un- 
ti  equal  in 
ir  elleet  ot 
t(  setting  up 
"  tuberculosis 


Feeding  Experiments.' 


Injection  Experiments. 


Time  heated. 

Number  of 
Animals  used  in 
Experiments. 

Kesult  with  Animals  that  lived 
over  28  Days. 

Number  of 
Animals  used  in 
Experiments. 

Eesult  with  Animals  that  lived 
over  21  Days. 

Number  of 
Animals. 

Eesult. 

Number  of 
Animals. 

Eesult. 

Heated  to  70°  C 

6  guinea-pigs  - 

5 

Nil. 

4  guiuea-pigs  - 

4 

Nil. 

2J  minutes  - 

3  do. 

3 

Nil. 

10 

do. 

10 

2  tubercular. 

8  nil. 

5  minutes 

5  do. 

5 

1  tubercular. 

9 

do. 

9 

1  tubercular. 

4  nil. 

Nil. 

7-3-  minutes  - 

1  pig 

1 

1  tubercular. 

10  minutes 

5  guinea-pigs  - 

5 

Nil. 

9  i 

;uinea-pigs  - 

9 

3  tubercular. 

6  nil. 

IS  minutes 

3  do. 

3 

Nil. 

10 

do. 

8 

1  tubercular, 

7  nil. 

1  kitten  - 

1 

Too  early  to  show 

tubercle. 

1  pig 

1 

Tubercular. 

20  minutes 

3  guinea-pigs  - 

3 

Nil. 

9 

do. 

8 

Nil. 

30  minutes 

3  do. 

3 

Nil. 

7 

do. 

6 

2  tubercular. 

4  nil. 

1  kitten  - 

1 

Nil. 

1  pig 

1 

Nil. 

Nil. 

45  minutes 

3  guinea-pigs  - 

2 

Nil. 

4 

do. 

4 

*1  pig  - 

1 

Tubercular. 

1  hour  - 

3  guinea-pigs  - 

3 

Nil. 

6 

do. 

4 

Nil. 

1^  hours 

3  do. 

3 

Nil. 

3 

do. 

3 

Nil. 

2  hours - 

3  do. 

3 

Nil. 

5 

do. 

5 

Nil. 

Control  Feeding  experiments,  21  guinea-pigs,  12  tubercular,  5  nil,  4  too  early  to  show  tubercle.  1  cat,  tubercular, 
i  pigs,  2  tubercular. 

Control  Injection  experiments,  15  guinea-pigs,  12  tubercular,  2  nil,  1  too  early  to  show  tubercle. 
Control  Feeding  Experiments. 


162  In  this  series  the  control  feedings  experiments  gave 
somewhat  irregular  results,  but  it  is  evident  on  reference 
to  table  LVI.  (also  Part  XIII.,  Table  CVII.,  p.  262,  et 
seq.),  that  much  of  the  material  that  was  used  was 
sufficiently  virulent  to  produce  tuberculosis  with  very 
great  certainty,  either  by  feeding  or  by  injection, 
in  some  instances  causing  death  at  a  comparatively 
eai'ly  period. 

Taking  first  the  control  feeding  experiments  with 
Material  No.  1,  it  is  found  that  it  was  not  sufficiently 
virulent  to  set  up  tuberculosis  by  feeding,  but  of 
course  this  could  not  be  determined  for  some  time  after 
the  material  was  used ;  for  statistical  purposes  it  may 
be  left  out  of  account  entirely  in  reading  the  table, 
especially  when  as  will  afterwards  be  noted,  only  one 
animal  out  of  three  injected  with  this  material  developed 
tuberculosis. 

Material  No.  2  was  much  more  virulent,  as  of  two 
guinea-pigs  out  of  tlu'ee  that  lived  long  enough  to 
.  allow  of  the  development  of  the  disease,  both  when 
killed  on  the  119th  day  after  feeding  showed  ulceration 
of  the  intestine  and  well-marked  tuberculosis. 


Material  No.  7  was  not  so  virulent  as  the  above 
I'No.  2),  as  of  the  two  guinea-pigs  that  lived  only  one 
became  tubercular ;  this  animal,  however,  died  on  the 
129th  day  showing  marked  ulceration  of  the  intestine. 
One  cat  fed  with  the  same  material  developed  tuber- 
culosis in  two  of  the  mesenteric  glands  ;  the  animal 
was  killed  on  the  77th  day,  when  some  caseo-calcareous 
nodules  were  found  in  the  above  position,  and  on 
microscopic  examination  numerous  tubercle  bacilli 
were  demonstrated  in  and  around  these  areas. 

Material  No.  8. — In  this  set  two  of  the  control 
animals  died  too  early  to  show  tuberculosis  ;  the  third, 
which  lived  for  33  days,  was  evidently  tubercular, 
though  the  process  was  by  no  means  advanced. 

Material  No.  9. — All  three  animals  fed  became 
aflected,  one  dying  on  the  33rd  day ;  the  other  two 
were  killed  on  the  66th  day.  It  is  interesting  to  notice 
that  in  the  two  cases  where  the  disease  was  far  advanced 
on  the  56th  day  there  had  evidently  been  some  exten- 
sion of  the  disea-se  from  the  adenoid  tissue  of  the 
pharynx  or  mouth,  as  the  glands  under  the  jaw  and  in 
the  neck  were  all  gi'eatly  enlarged  and  distinctly 
tubercular. 


Extensio 
of  tuberc: 
from 
pharyi^^ 
adenoid  i 
tissue 
in  guine? 
pigs, 
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Material  No.  ll.— Two  out  of  the  three  guinea-pigs 
fed  became  tubercular.  On  the  104th  day  the  animals 
were  killed,  when  evidence  of  infection  from  the  pharynx, 
but  comparatively  little  of  infection  through  the  intes- 
tine was  met  with ;  if  this  latter  has  occurred  it  has 
evidently  occurred  at  a  very  different  (probably  later) 
period.  In  this  set  of  animals  we  have  a  most  marked 
example  of  the  irregularity  of  the  results  that  can  be 
obtained  even  with  material  that  undoubtedly  contains 
tubercle  bacilli,  one  of  the  three  animals  escaping 
entirely,  the  other  two  developing  most  characteristic 
tubercular  lesions.  It  woiild  appear,  however,  that  in 
this  case  the  virulence  of  the  material  or  its  quantity 
may  have  been  in  some  way  modified  in  so  far  as  it 
did  not  affect  the  lower  part  of  the  intestinal  tract 
nearly  so  markedly  as  the  structm-es  around  the 
pharynx,  the  evidence  of  a  process  somewhat  similar 
to  that  met  with  in  the  pig,  being  marked,  and  as 
already  pointed  out,  resembling  the  scrofulous  con- 
dition'met  with  in  children  in  whom  the  glands  of  the 
neck  and  throat  may  become  enormously  enlarged, 
although  the  lower  reaches  of  the  intestinal  tract  are 
completely  unaffected.  That  there  was  also  affection 
from  the  alimentary  tract  even  in  this  case,  although 
there  was  no  ulceration  of  the  intestinal  canal,  is 
evident  from  the  condition  of  the  mesenteric  and 
mesocolic  glands,  the  spleen,  and  the  liver,  in  which, 
however,  the  tubercular  process  was  not  nearly  so 
marked  as  in  most  of  the  other  control  experiments. 

Of  the  two  pigs  used  in  these  control  experiments 
one  was  fed  with  materials  Nos.  8,  9,  IT,  and  14 ;  this 
animal  was  killed  on  the  117th  day,  and  well-marked 
tuberculosis,  evidently  spreading  from  the  pharynx, 
was  found  ;'  the  intestines  showed  no  ulceration  but  the 
mesenteric,  mesocolic,  and  coeliac  glands  were  all  en- 
larged and  tubercular.  The  other  pig  fed  with  Material 
No.  12  died  in  42  days,  and  although  here,  as  in  the 
other  cases  in  which  pigs  were  fed,  there  was  marked 
affection  of  the  tissues  surrounding  the  pharynx, 
ulceration  in  the  lower  reaches  of  the  intestine  was 
also  a  very  prominent  feature.  The  number  of  tubercle 
bacilli  in  the  tissues  in  this  case  was  very  great  indeed, 
and  there  had  evidently  been  a  very  general  infection 
of  the  glands  artd  organs  surrounding  the  alimentary 
tract,  from  which  point  the  dissemination  of  the 
disease  had  progressed  very  rapidly  indeed,  carrying 
the  animal  off  at  a  comparatively  early  date. 

Feeding  Experiments  tvith  Heated  Material. 

163  Of  the  40  guinea-pigs  fed  with  tubercular  material 
heated  to  70°  0.,  for  various  periods  up  to  two  hours, 
only  one  became  tubercular.  These  animals  had  been 
fed  with  materials  Nos.  9,  10,  and  11  heated  up  to 
70"  C.  for  five  minutes,  so  that  we  must  look  on  such 
materials  as  being  capable  of  setting  up  tuberculosis 
in  guinea-pigs,  though  this  cannot  be  of  frequent 
occurrence,  after  five  minutes  heating  at  70°  0. 

When,  however,  we  come  to  consider  the  experi- 
ments with  pig's,  the  attenuation  of  the  activity  hy 
heating  at  70^  C.  is  seen  to  be  less  efficacious  than 
has  been  generally  supposed,  as  of  the  four  pigs  fed 
with  material  heated  to  70°  0.  for  7J,  16,  30,  and 
45  mimites  respectively,  two  developed  well-marked 
tuberculosis  ;  in  a  third  animal  fed  with  milk  heated 
for  4-5  minutes,  the  disease  was  not  so  far  advanced  ;  the 
fourth  did  not  develop  tuberculosis.  In  the  case  of  the 
animals  fed  with  milk  heated  for  7'i  minutes  the  disease 
evidently  extended  from  the  pharynx.  In  the  pig  fed 
with  milk  heated  for  15  minutes  the  pharyngeal  origin 
could  not  be  traced,  both  the  liver  and  spleen  were 
affected,  and  the  luugs  also  showed  marked  tubercu- 
losis, the  bi'onchial  and  posteiior  mediastinal  glands 
were  caseous,  having  been  apparently  affected  l}eforo 
the  lungs  ;  the  other  glands  and  organs  of  the  body 
were  normal.  In  this  case  the  infection  must  have 
taken  place  from  the  lower  part  of  the  alimentary 
canal,  as  there  was  not  the  slightest  evidence  of  the 
presence  of  pharyngeal  tubercle. 

The  pig  fed  with  milk  heated  to  70°  0.  for  30  minutes 
did  not  tlevolop  tubortuilosis,  but  was  affected  with  a 
peculiar  form  of  bacterial  necrosis  of  the  stomach  and 
of  the  cascum,  which  was  evidently  the  result  of  in- 
fection with  a  bacillus  having  a  somewhat  similar 
action  to  that  of  the  organism  described  as  setting  up 
bacterial  necrosis  in  guinea-pigs.  For  description  of 
this  condition,  see  explanation  of  Figs.  10  and  47, 
Plates  V.  and  XX. 

Tlio  pig  fed  with  the  same  material  heated  to  70"  C. 
for  45  minutes,  and  killed  on  the  117th  da^',  showed 
early  tuliercle  of  tlie  bronchial  and  mediastinal  glands, 
but  this  animal  may  possibly  have  contracted  the 
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disease  through  the  respiratory  tract.    It  is  diflB.cult,  fj^^lf^^^^f 
however,  to  account  for  such  a  method  of  infection  in  pjg  through 
this  case  as  the  greatest  care  was  taken  to  prevent  respiratory 
any  such  mode  of  infection ;  still  from  the  site  of  the  P^^^sages. 
tubercle,  and  from  the  late  stage,  it  would  appear  that 
such  a  method  of  infection   cannot   be  left   out  of 
account ;  as,  however,  this  pig  had  been  fed  with  tuber- 
cular material  heated  as  above,  and  as  tuberculosis  ; 
was  undoubtedly  developed,  this  animal  is  included  in 
our  table,  especially  bearing  in  mind  the  possibility  ' 
that  a  pig  may  draw  some  of  the  infective  material  with  ; 
which  it  is  being  fed  into  the  lungs,  a  mode  of  infection 
that  has  often  been  suspected,  especially  in  kittens  and 
in  pigs,  though  in  most  of  the  other  cases  where  this  . 
has   occurred  there   has    been   evidence   of  primary 
infection    at    other   points,  so   that  the   minor  and 
secondary  infection  might  be  left  out  of  account.  It 
is  evident  from  whal?  has  already  been  said  concerning 
infection  of  the  pharynx  and  of  the  lower  part  of  the 
intestine  in  pigs  and  guinea-pigs  that  infection  may 
occur  at  both  points  simultaneously. 

It  will  be  gathered,  too,  from  the  results  obtained 
from  these  four  pigs  that  there  is  a  marked  attenua- 
tion of  the  tubercle  bacillus  when  it  is  subjected  to 
continued  heating  at  70°  C.  The  animal  fed  with  milk 
heated  for  7^-  minutes,  killed  on  the  85th  day,  was  not 
so  extensively  tubercular  as  the  control  animal  which 
died  in  42  days.  In  the  animal  fed  with  milk  heated 
for  15  minutes,  the  disease  was  not  nearly  so  far 
advanced  on  the  91st  day  when  the  animal  died, 
although,  of  course,  it  died  so  much  earlier  than  the  con- 
trol animal  fed  with  the  same  artificial  tubercular  milk, 
which  was  not  killed  until  the  117th  day,  but  in  which 
the  disease  was  of  a  much  more  advanced  nature. 
This,  however,  does  not  bring  out  the  extent  of  the 
attenuation  nearly  so  markedly  as  in  the  previous  ex- 
periment, though  one  undoubtedly  expected  to  observe 
the  results  of  some  attenuating  influence. 

The  pig  fed  with  the  material  heated  for  30  minutes 
and  that  died  suffering  from  bacterial  necrosis  on  the 
43rd  day,  as  we  have  already  seen,  did  not  show  any 
tubercle,  and  it  may  be  that  this  was  too  early  a  date  to 
allow  of  the  weakened  tubercular  material  setting  up 
tuberculosis,  whilst  the  one  fed  with  milk  heated  for 
45  minutes  and  killed  on  the  115th  day,  although  un- 
doubtedly tubercular,  was  so  slightly  affected  that  the 
attenuation  must  have  been  very  marked  indeed.  It  is 
only  necessary  to  compare  the  two  post-mortem  records 
of  the  control  pigs  with  those  given  above  to  bring 
out  very  distinctly  the  fact  that  attenuation  of  the 
material  is  very  raarked. 

One  of  the  main  points  to  notice  in  connexion  with 
this  series  of  experiments  is,  that  pigs  may  apparently 
contract  tuberculosis  from  material  that  has  been 
heated  to  70^  G.  for  quite  as  long  as  similar  material 
used  in  injection  experiments  will  produce  tuberculosis 
in  guinea-pigs.  In  this  instance,  indeed,  the  time 
heated  was  slightly  longer,  as  it  was  found  that  the 
guinea-pigs  never  became  affected  with  tuberculosis 
from  injection  with  artificial  tubercular  milk  heated 
to  70°  C.  for  a  longer  period  than  30  minutes. 

Gontrol  Injection  Experiments. 

164  In  the  injection  experiments  the  following  materials  Control  ex- 
were  proved  by  control  experiments  to  be  undoubtedly 
infective,  in  addition  to  those  that  had  been  proved  used, 
to  be  tubercular  in  the  feeding  experiments.  Several 
of  the  materials  (Nos.  3,  8,  and  9)  proved  to  be  infective  ' 
in  both  feeding  and  injection  experiments. 

Material  No.  1,  which  did  not  give  tuberculosis  in  the 
feeding  experiments,  pi'oved  to  bo  infective  at  the  end 
of  33  days  to  one  out  of  three  guinea-pigs  injected. 
The  tubercular  process,  however,  was  not  far  advanced, 
and  could  scarcely  have  been  the  cause  of  the  death 
of  the  animal. 

Of  three  guinea-pigs  injected  with  Material 
No.  3,  two  died  from  tuberculosis,  one  in  33  and 
the  other  in  40  days ;  the  third  animal  remained 
unaiTectcu. 

Material  No.  5  proved  fatal  to  all  three  guiuea-pigs 
into  which  it  was  injected  ;  the  animals  succumbed  to 
tuberculosis,  one  in  22  days  and  the  other  two  in 
25  days  each. 

Material  No.  5a  set  tip  a  fatal  tuberculosis  in  the 
two  guinea-pigs  that  were  injected,  both  dying  on  the 
19th  day. 

No.  6  material  set  up  a  tulierculoais  in  all  three 
guinea-pigs,  carrying  them  off',  one  in  26  days,  one  in 
27  daysj  and  the  other  in  39  days. 
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Material  No.  9  caused  the  death  of  two  guinea-pigs 
by  tuberculosis,  one  in  18  days,  and  the  other  in 
56  days  ;  in  the  second  case  the  disease  was  far  advanced, 
but  in  the  first,  death  appears  to  have  been  due  to  the 
suppurative  changes  that  were  set  up. 


Injection  Experiments  with  Seated  Material. 

On  the  left-hand  side  of  the  table  (Part  XIII., 
Table  CVII.,  p.  266,  et  seq.)  the  first  animal  come  across 
that  was  aftected  with  tuberculosis  was  one  injected 
subcutaneously  with  material  that  had  been  heated 
to  70°  C.  for  2^  minutes;  it  is  the  only  one  of  the 
group  that  was  inoculated  subcutaneously,  and  it  is 
evident  that  the  process  resulting  is  of  a  somewhat 
chronic  nature,  as  in  all  the  nodules  of  tubercle  the 
amount  of  new  connective  tissjie  is  comparatively 
great,  the  lesion  resembling  the  scar-tissue  tubercle 
which  has  been  described  in  '  several  of  the  other 
animals  fed  or  injected,  in  which  the  infective 
material,  had  been  exposed  to  the  action  of  heat 
for  some  time.  The  presence  of  this  scar-tissue  would 
seem  to  indicate  that  the  tubercular  material  even 
when  subjected  to  this  moderate  temperature,  and  for  so 
short  a  time,  had  undergone  a  certain  degree  of  attenua- 
tion. The  same  thing  is  observed  in  another  guinea- 
pig  injected  with  materials  Nos.  1,  2,  3,  4,  heated  for 
the  same  time  in  a  similar  fashion ;  but  even  here  it 
appears  to  be  probable  that  several  of  the  samples  of 
material  had  been  rendered  innocuous,  and  that  only 
one  out  of  the  group  had  retained  a  certain  degree  of 
virulence  (probably  the  last  which  was  given  13  days 
before  the  animal  was  killed)  as  a  result  of  which  an 
abscess  had  been  formed,  in  which  abscess  tubercle 
bacilli  were  found  along  with  other  organisms.  This 
animal  was  killed  at  the  end  of  157  days  after  the  first 
injection,  and  with  the  exception  of  the  tubercular 
abscess  mentioned,  which  must  be  looked  upon  rather  as 
a  local  necrotic  change  due  to  the  action  of  the  caustic 
irritant  material  present  in  the  dead  bacilli,  than  as  a 
true  tuberculosis,  the  other  organs,  although  matted 
together  by  an  inflammatory  process,  were  unafi"ected, 
It  is  possible  that,  just  as  in  a  number  of  other  cases,  the 
inflammatory  changes  are  due  to  the  presence  of  the  dead 
bacilli,  and  that  those  bacilli  (seen  under  the  microscope) 
were  incapable  of  setting  up  tuberculosis  at  distant  parts, 
owing  to  the  fact  that  their  vitality  had  been  destroyed 
by  the  heat  before  they  were  injected  ;  this,  however,  is 
merely  hypothetical,  and  these  experiments  must  be 
included  in  the  table  as  cases  of  tuberculosis. 

We  have  still  further  evidence  of  the  attenuation  of 
the  tubercular  material  in  the  appearances  presented 
in  the  last  series  of  animals  injected  with  material  that 
had  been  heated  to  70°  C.  for  5  minutes,  and  then  again 
in  the  first  series  injected  with  material  heated  to  70°  C. 
for  10  minutes  ;  in  one  animal  of  each  set  killed  on  the 
84th  day  localised  tuberculosis  was  found.  In  neither 
of  these  was  it  possible,  however,  to  demonstrate,  after 
a  most  careful  search,  the  presence  of  the  tubercle 
bacillus,  bat  the  histological  characters  of  the  gi-owths 
so  resembled  those  met  with  in  other  animals  in  which 
tubercle  bacilli  were  found,  that  I  have  no  hesitation 
in  including  these  animals  in  the  table,  as  having  suflFered 
from  tuberculosis  set  up  by  an  attenuated  virus. 

In  the  second  set  of  guinea-pigs  inoculated  with 
artificial  tubercular  milk,  heated  for  10  minutes,  we 
have  again  the  peculiar  localised  condition  occurring  in 
animals  that  died  at  the  end  of  14  days  after  the  first 
injection ;  here  again  the  bacilli  found  in  the  fluid  of 
the  abdominal  cavity  may  well  have  been  dead  bacilli 
that  had  been  injected  but  not  absorbed.  As,  however, 
the  animals  succumbed  to  a  peritonitis,  and  as  tubercle 
bacilli  were  demonsiirated  in  the  fluid  found  in  the 
abdominal  cavity,  the  presence  of  these  conditions  must 
be  accepted  tentatively  as  indicating  the  tubercular 
nature  of  the  process. 

The  next  animal  in  which  tuberculosis  is  met  with  is 
one  of  the  guinea-pigs,  injected  with  materials  ]S"os.  1, 
2,  3,  4,  and  5,  heated  to  70°  C.  for  15  minutes,  the 
animal  being  killed  165  days  after  the  first  injection, 
or  six  days  after  receiving  the  fifth  or  last  injection, 
which  therefore  could  not  have  had  anything  to  do  with 
the  condition  that  was  met  with.  There  was  evidently 
well  marked  tuberculosis,  which  had  spread  from  the 
peritoneal  cavity;  the  spleen  was  enormously  enlarged, 
and  the  mesenteric  glands  slightly  enlarged  and  tuber- 
cular. This  condition  undoubtedly  could  not  be  the 
result  of  the  action  of  dead  bacilli,  and  this  case  must 
be  looked  upon  as  one  in  which  the  disease  and  the 
spread  to  other  parts  was  exceedingly  slow  and  very 


limited.  It  is  evident  that  in  this  case  the  material 
had  been  considerably  attenuated. 

No  case  of  tuberculosis  is  again  met  with  out  of  a  con- 
siderable number  of  injection  experiments,  until  we 
come  to  the  set  of  animals  injected  with  artificial  tuber- 
cular milk,  heated  for  30  minutes,  the  first  and  the 
last  of  which  animals  were  both  tubercular.  It  is 
evident  that  the  first  case  is  associated  with  some 
suppurative  change  which  may  possibly  have  decreased 
the  resisting  power  of  the  tissues  to  which  the  tuber- 
cle bacilli  had  gained  access.  This  factor  of  "mixed 
infection "  appears  to  play  a  most  important  part  in 
determining  the  nature  of  the  lesions  that  were  found  in 
several  of  the  animals  examined  in  this  series.  In  the 
last  animal  of  the  30  minutes  set,  killed  115  days  after 
receiving  an  injection  of  ]^  o.  9  material,  there  can  be  no 
doubt  that  we  have  a  true  tubercular  lesion  as  usually 
understood,  the  right  inguinal  gland  showing  un- 
doubted evidence  of  tuberculosis,  whilst  a  small  nodule 
in  the  liver  is  probably  of  a  similar  nature,  although 
no  tubercle  bacilli  could  be  found.  It  is  evident,  how- 
ever, that  the  disease  was  of  an  exceedingly  mild 
character,  and  that  it  ran  a  very  prolonged  course  ;  it 
cannot,  on  this  account,  be  left  out  of  our  calculations. 

From  these  injection  experiments  it  would  appear 
that  tubercular  material  still  remains  capable  of  setting 
up  tuberculosis,  even  when  heated  to  70°  C.  for  30 
minutes  ;  after  this,  however,  the  material  becomes  in- 
uocuous,  even  when  injected  intraperitoneally,  for  of  four 
guinea-pigs  so  injected  with  material  heated  at  70°  C. 
for  45  minutes,  six  injected  with  it  after  the  heating 
had  gone  on  for  an  hour,  three  injected  after  the  heat- 
ing had  been  carried  on  one  hour  and  a  half,  and 
five  injected  with  it  after  two  hours'  heating,  not  one 
developed  ihe  slightest  trace  of  tuberculosis.  It  was 
not  considered  necessary  to  continue  the  experiments  at 
this  temperature  further. 

The  following  table  gives  the  results  obtained  with 
guinea-pigs,  whether  positive  or  negative. 
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Experiments  on  Guinea-pigs   with  Artificial 
Tubercular  Milk,  heated  at  70°  C.  (158°  P.) 

Summaryi 


Mixed 
infectio) 


Feeding. 

Injection, 

Heated  to  70°  C. 

Nil 

Nil. 

2^  minutes 
5  minutes  - 

Nil 

Tubercle. 

Tubercle 

Tubercle. 

7^  minutes  - 

No  experiments  - 

No  experiments. 

10  minutes 

Nil 

Tubercle. 

15  minutes    -  . 

Nil 

Tubercle. 

20  minutes 

Nil 

Nil. 

30  minutes 

Nil 

Tubercle. 

45  minutes  - 

Nil 

Nil. 

1  hour 

Nil 

Nil. 

1^  hours 

Nil 

Nil. 

2  hours 

Nil 

Nil. 

As  already  mentioned,  three  pigs,  fed  with  material 
heated  at  this  temperature  for  7^  minutes,  16  minutes, 
and  45  minutes,  developed  tuberculosis.  One  pig,  fed 
with  material  heated  for  30  minutes,  escaped  infection. 

One  or  two  of  the  control  feeding  experiments  gave 
negative  results,  in  this  and  in  other  series,  when, 
however,  two  out  of  the  three  control  animals  became 
tubercular,  the  material  must  have  been  comparatively 
virulent,  the  necessity  for  accepting  a  single  positive 
result  out  of  a  very  large  number  of  negative  results 
in  the  heating  experiments,  can  scarcely  be  too 
strongly  insisted  uiDon.  Wherever  one  positive  result 
was  obtained  from  the  use  of  material  heated  up  to  a 
certain  point  and  for  a  certain  time,  the  danger  of 
infection  from  the  material  so  treated  must  be  accepted 
as  being  very  great,  and  from  a  consideration  of  the 
whole  of  the  experiments  up  to  this  point,  one  is  led  to 
the  conclusion  that  the  results  obtained,  especially  when 
the  percentage  of  positive  results  was  small,  should 
represent  the  minimum  rather  than  the  maximum 
danger  attending  the  use  of  such  heated  material,  and 
any  practical  deductions  and  regulations  based  thereon 
should  lather  go  beyond  than  fall  short  of  those  indi- 
cated by  the  precautions  that  have  been  taken  in 
carrying  out  these  experiments.  This  caution  neces- 
sarily applies  not  merely  to  the  milk  experiments,  but 
in  equal  measure  to  those  experiments  carried  on  with 
the  meat  taken  from  tubercular  cattle. 


Heating 
70°  C.  fo' 
45  minu 
sufficieri 
render  a 
tubercul 
material 
innocuo 


Importai 
of  a  sing) 
positive 
result. 
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Experiments  with  Aetificial  Tubeeculab  Milk 
Heated  to  75°  C.  (167°  F.). 

166  Material  No.  1.  —  (For  details,  see  Part  XILT.. 
Table  OVIII.,  p.  270,  et  seq.)  This  material  was  com- 
posed of  the  juice  and  pulp  of  the  glands  of  several 
tubercular  guinea-pigs,  added  to  200  cc.  sound  milk.  It 
was  heated  for  two  minutes  over  the  Bunsen  burner, 
when  it  had  attained  a  temperature  of  75°  C,  the 
heating  was  continued  over  an  open  water  bath.  This 
material  was  used  for  injections  only. 

Material  No.  2  was  given  on  the  14th  day.  This 
consisted  of  300  cc.  of  the  juice  and  pulp  of  the  tuber- 
cular lung  of  Cow  No.  25,  mixed  with  4,000  cc.  sound 
milk.  The  heating  of  this  material  up  to  75°  0.  took 
five  minutes  over  the  Bunsen  burner  ;  the  heating  was 
continued  in  the  steriliser. 

Material  No.  3,  given  on  the  34th  day,  consisted  of 
the  tubercular  juice  and  pulp  of  liver,  yplecn,  lungs, 
and  glands  of  a  pig  and  several  guinea-pigs,  heated 
over  the  Bunsen  burner  to  75°  0.  ;  heating  continued 
in  the  steriliser. 

Material  No.  4,  given  on  the  56th  day,  consisted  of 
the  juice  and  pulp  of  a  tubercular  human  lung  added 
to  sound  milk.    It  was  heated  in  the  steriliser. 

Material  No.  5,  given  on  the  61st  day,  consisted  of 
the  juice  and,  pulp  of  the  tubercular  udder  of  a  cow  to 
which  sound  milk  was  added.  It  took  10  minutes  to 
heat  up  to  75''  C.  over  the  Bunsen  burner.  The  heating 
process  was  continued  over  the  water  bath. 

Material  No.  6  was  given  on  the  66th  day.  It  con- 
sisted of  the  juice  and  pulp  of  a  tubercular  human 
lung  aidded  to  sound  milk.  This  was  heated  over  the 
Bunsen  burner  to  75°  0.,  and  was  then  placed  in  the 
water  bath. 

Material  No.  7,  given  on  the  77th  day,  consisted  of 
the  juice  and  pulp  of  the  tubercular  lung  and  glands 
from  Cow  No.  25,  added  to  sound  milk.  It  was  treated 
in  the  same  manner  as  No  6. 

Material  No.  8,  given  on  the  83rd  day,  consisted 
of  the  caseous  material  of  the  glands  of  Cow  No.  25, 
added  to  a  quantity  of  sound  milk.  It  was  treated  as 
were  Nos.  6  and  7. 

Material  No.  9,  given  on  the  89th  day,  consisted  of 
the  juice  and  pulp  of  a  tubercular  human  lung  added 
to  sound  milk.  It  was  then  treated  as  were  Nos.  6,  7, 
and  8. 

Material  No.  10.  This  artificial  tnberculai'  milk  was 
used  simply  in  one  set  of  injections,  viz.,  to  test  the 
action  of  a  sample  of  the  milk  heated  up  to  75°  C.  over 
a  Bunsen  burner.    It  consisted  of  the  juice  and  pulp 

i  of  a  tubercular  lung  of  a  cow  received  from  the 

j  Metropolitan  Cattle  Market. 

npera-  Kecords  were  kept  of  the  temperatures  attained 
e  records  during  the  process  of  heating  No.  1  and  5  materials  in 
'j.?^g  the  water  bath.  In  the  case  of  No.  1  the  milk  was 
first  heated  to  75°  C.  over  the  Bunsen  flame,  a  tempera- 
ture which  was  reached  in  two  minutes ;  so  rapid, 
however,  was  the  fall  on  removing  the  flame  that  by 
the  time  the  milk  could  be  transferred  to  the  heated 
beakers  and  placed  in  the  water  bath  the  temperature 
had  fallen  to  below  73°  C.  At  the  end  of  two  minutes 
in  the  water  bath  its  temperature  still  only  registered 
73°  C,  but  the  temperature  then  rose  rapidly,  and  at 
74  minutes  registered  75"'75  C.  On  the  last  beaker 
being  removed  from  the  watei'  bath  after  the  heating 
was  finished  the  temperature  fell  from  76°  0.  to  62°  C. 
in  2^  minutes,  and  in  five  minutes  to  53°  C.  In  this 
instance  the  quantity  of  milk  being  dealt  with  was 
small,  as  the  material  was  only  to  be  used  for  injection 
purposes. 

No.  5  material,  in  which  the  heating  process  was 
also  begun  over  the  Bunsen  burner,  and  was  continued 
iii  the  water  bath,  was  larger  in  quantity,  and  the  varia- 
tions in  temperature  were  therefore  not  nearly  so  great 
at  any  time,  nor  did  they  occur  so  rapidly.  From 
1  minute  up  to  15  minutes  it  never  varied  more  than 
a  degree  (from  75''  C.  to  76°  C),  and  on  the  last  beaker 
being  removed  from  tlic  water  l)ath  the  temperature  of 
the  milk  fell  only  6°  C.  in  the  first  three  minutes,  5°C. 
more  in  the  next  three  minutes,  and  8°  C.  in  the  next 
six  minutes. 

The  material,  of  which  the  heating  was  continued  in 
the  steriliser,  was  maintained  at  75°  C,  or  within  half 
a  degree  of  that  temperature  throughout  the  process. 


J£7    TABIE  LV3II. 

Temperatures  at  which  Materials  Nos.  1  and 
5  were  maintained  in  the  Water  Bath  and 
Steriliser  respectively  during  this  Series  of 
Experiments. 


Time  in 
Water  Bath. 


°C. 

2  minutes       -  73 
•4  minutes       -  74-5 
7^  minutes     -        75 '75 
11  minutes       -  77 
15  minutes      -  75 
22^  minutes     -  75-5 
30  minutes      -  76 

When  the  last  beaker  was 
taken  out  of  the  water  tlie 
temijerature  of  the  milk  fell 
in  2i  minutes  to  62°  C,  and 
in  5  minutes  to  53°  C. 


Material 
No.  1. 


Time  in  Steriliser. 


1  minute 
5  minutes 
10  minutes 
15  minutes 


iSIaterial 
No.  5. 


°C. 
75 

75-3 

75-75 

76 


When  the  last  beaker  was 
taken  out  of  the  water  the 
temperature  of  the  milk  fell 
in  8  minutes  to  70°  C. ;  in 
6  minutes  to  t>5°  C. ;  and  in 
12  minutes  to  57°  C. 


AVater  bath 
used  lis 
steriliser. 


The  water  bath  was  only  used  when  the  steriliser 
was  occupied  with  the  material  for  other  expuriments, 
as  it  was  always  felt  that  the  exposure  of  the  surface  of 
the  milk  to  the  air  was  a  slight  obstacle  to  the  mam- 
tainance  of  an  equable  temperature  throughout.  This, 
however,  can  scarcely  have  had  much  influence  m  retard- 
ing the  process  of  attenuation  of  the  tubercle  bacilli,  for, 
as  will  be  seen  from  the  above  tables,  the  temperature 
(taken  pretty  frequently)  was  well  maintained,  and  each 
time  that  the  temperature  was  taken  the  material  was 
stirred  thoroughly,  so  that  the  surface  layer  was 
changed  each  time. 


Control  Feeding  Experiments. 

168  Feeding  control  experiments  were  carried  on  with  Control  ex- 
artificial  tubercular  milks  Nos.  2,  4,  5,  6,  7,  9,  and  10.  P^^n^ents. 
As  will  be  seen  from  the  detailed  Table  No.  CVIII., 
Part  XIII.,  p.  270,  et  seq.,  these  materials  were  fairly 
active. 

Two  of  the  guinea-pigs  fed  with  Material  No.  2  were 
killed  on  the  119th  day  in  an  advanced  stage  of  tuber- 
culosis. 

Of  two  guinea-pigs  fed  with  Material  No.  4,  only  one 
became  affected,  though  when  killed  on  the  129th  day 
it  gave  evidence  of  an  advanced  affection  ;  the  intes- 
tines were  ulcerated,  and  most  of  the  other  organs 
and  glands  were  distinctly  tubercular.  The  cat  fed 
with  the  same  material  and  killed  on  the  77th  day  was 
found  to  have  two  small  tubercular  patches  in  the 
cortex  of  one  of  the  mesenteric  glands,  and  in  these  small 
patches  numerous  tubercle  bacilli  could  be  demon- 
strated. 

Material  No.  6  set  up  tuberculosis  in  a  single  guinea-  Evidence 
pig  fed  with  it,  but  the  animal  died  from  some  inter-  ^'^j™';^^ 
current  disease,  as  when  it  succumbed  on  the  24th  day 
after  the  first  feeding  there  was  only  very  shght 
evidence  of  tubercle  ;  as  however,  there  was  ulceration 
of  the  intestine,  and  as  the  other  two  animals  of  this 
set  appear  to  have  died  in  eight  days  from  some 
septic  condition,  it  is  possible  that  here  we  had  to  do 
with  a  mixed  infection  which  was  indeed  probably  the 
cause  of  the  death  of  all  these  animals. 

No.  7  material  was  somewhat  virulent,  as  of  three 
guinea-pigs  fed  vv^ith  it  all  became  tubercular,  one  being 
afl'ected  with  well-marked  tubercular  disease  when  it 
died  on  the  33rd  day,  the  other  two  also  showing  marked 
evidence  of  a  tubercular  process  on  being  killed  on  the 
56th  day. 

No.  9  material  was  not  so  virulent,  as  only  two  out 
of  three  animals  fed  with  it  developed  tuberculosis, 
but  in  them,  when  killed  on  the  104th  day,  a  somewhat 
extensive  aflection  was  found. 

A  pig  fed  with  four  of  the  above  Materials,  Nos.  5, 
6,  7,  and  'tl  developed  well-marked  tuberculosis, 
primarily,  apparently,  from  the  pharynx  or  tonsils,  but 
also  in  connexion  with  the  lower  reaches  of  the  alimen- 
tary tract,  as  will  be  seen  from  an  examination  of  the 
losiouB  recorded  in  Table  CVIII,,  Part  XIII.,  p.  271. 

No.  10  material  was  undoubtedly  also  virulent,  as  of 
three  guinea-pigs  fed  with  it  two  succumbed  to  tuber- 
culosis on  the  35th  and  37th  days,  and  the  third  on  the 
63rd  day. 

O  o  3 
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169    TABLE  LIX. 
Experiments  with  Artificial  Tubercular  Milk  Heated  at  75°  C.  (167°  P.) 
Feeding  Experiments.  Injection  Experiments. 


Time  heated. 


Number  of  Animals 
used  in 
Experiments. 


Eesult  with  A.nimals  that 
lived  over  28  Days. 


No.  of 
Animals. 


Eesult. 


Heated  to  75° 

5  minutes 

7J  minutes 
10  minutes 
15  minutes 

22|  minutes 

30  minutes 
4:5  minutes 


3  giunea-pigs 

2  kittens 

1  kitten  - 
1  pig 

3  guinea-pigs 

1  kitten 
1  pig  - 

3  guiuea-piga 

1  cat  - 
1  pig  - 


Nil 
Nil 

Tubercular 
Tubercular 
1  tubercular 

2  nil 
1  tubercular 
1  tubercular 
Nil 

Tubercular 
Tubercular 


Number  of  Animals 
used  in 
Experiments. 


Eesult  with  Animals  that 
lived  over  21  Days. 


No.  of 
Animals. 


6  guinea-pigs 


3  guinea-pigs 


3  guinea-pigs 


do. 

do. 
do. 


Eesult. 


3  tubercular. 

3  nil. 


2  tubercular. 

1  nil. 


1  tubercular. 

2  nil. 


1  tubercular. 

2  nil. 
NiJ. 
Nil. 


Control  Feeding  Experiments,  18  guinea-pigs,  13  tubercular,  2  nil,  3  too  early  to  show  tubercle. 
1  eat,  tubercular,   1  pig,  tubercular. 

Control  Injection  Experiments,  11  guinea-pigs,  9  tubercular,  2  too  early  to  show  tubercle. 


Peeding  Mxperimenis  with  Seated  Matenal, 

170  Coming  now  to  the  feeding  experiments  with  the 
heated  material,  and  dealing  first  with  the  experiments 
on  guinea-pigs,  it  is  found  that  the  only  animal  affected 
was  one  that  was  fed  with  materials  JSTos.  2,  6,  6,  7,  and 
9,  maintained  at  a  temperature  of  75°  0.  for  74  minutes. 
It  was  one  of  a  set  of  three  fed  with  the  same  material 
and  died  41  days  after  it  had  received  the  first  feeding; 
the  tubercle  as  seen  in  this  animal  was  undoubtedly  in 
a  Very  early  stage  of  development,  and  the  tuberculosis 
at  such  a  stage  could  not  have  been  the  cause  of  the 
death  of  thei  animal. 

Taking  the  feeding  experiments  carried  on  with 
guinea-pigs  alone,  it  would  seem  to  be  an  exceedingly 
easy  matter  to  sterilise  artiiicial  tubercular  milk  by 
heating  it  to  75°  0.  When,  however,  we  come  to 
examine  the  results  obtained  from  the  feeding  experi- 
ments carried  on  with  other  animals  it  soon  becomes 
evident  that  what  has  been  observed  in  the  eai'lier 
series  of  experiments  at  lower  temperatures  here 
receives  ample  corroboration.  The  pig  fed  with  arti- 
ficial tubercular  milk,  Nos.  5,  6,  7,  and  9,  heated  to 
75°  0.  for  6  minutes  contracted  tuberculosis ;  when 
the  animal  was  killed  on  the  117th  day  there  was 
marked  evidence  of  invasion  from  the  pharynx  or 
tonsil,  from  which  point  the  disease  appears  to  have 
spread  very  rapidly  from  the  glands  in  the  neck,  down 
into  the  chest.  There  was  also  tubercular  afl'ection  of 
the  glands  of  the  abdomen. 

The  kitten  fed  with  artificial  tubercular  milks  'Nos.  7, 
8,  and  9,  heated  for  the  same  time,  died  on  the  59th 
day.  Although  no  tubercle  bacilli  could  be  found, 
the  condition  in  this  animal  resembled  very  closely 
that  met  with  in  the  cat  fed  with  No.  9  material 
heated  to  76°  C.  for  15  minutes,  in  the  lesions  of  which 
tubercle  bacilli  were  easily  demonstrated. 

Artificial  tubercular  milks  l^os.  5,  6,  7,  a:nd  9,  heated 
to  the  same  temperature  for  10  minutes,  proved  fatal 
to  oue  pig  in  92  days,  the  invasion  as  in  the  other 
cases,  evidently  being  from  the  pharynx  or  tonsil. 
In  a  cat  fed  with  milk  No.  9,  material  heated  to  the 
same  temperature  and  for  the  same  time,  there  was 
ulceration  of  the  vermiform  appendix,  very  similar  to 
that  described  in  the  above  kitten,  but  here  tubercle 
bacilli  were  readily  demonstrated. 

Artificial  tubercular  milk  heated  to  75°  C.  for  15 
minutes  had  not  the  slightest  effect  ou  guinea-pigs  fed 
with  it,  but  a  pig  fed  with  Nos.  5,  6,  7,  and''9,  so 
heated,  developed  well-marked  tuberculosis,  the  disease 


again  advancing  from  the  pharynx  or  tonsil,  whilst  a 
cat  fed  with  No.  9  material  developed  the  same  ulcera- 
tion in  the  intestine  associated  with  the  presence  of 
tubercle  bacilli  in  the  ulcerated  tissue  at  the  entrance 
of  the  vermiform  appendix,  as  above  described.  In 
the  case  of  the  pig  fed  with  the  artificial  tubercular 
milk  heated  for  15  minutes  the  disease  is  not 
nearly  so  far  advanced  as  in  those  in  which  the 
artificial  tubercular  milk  had  not  been  subjected  to 
so  high  a  temperature,  or  to  so  prolonged  a  period  of 
heating,  and  we  have  evidently  an  attenuation  of  the 
virus  which  has  interfered  with  the  development  of 
the  tubercular  process  as  a  result  of  its  ingestion. 

Here,  again,  the  results  obtained  are  somewhat 
irregular,  but  it  is  evident  on  consideration  of  the 
table  that  we  are  just  at  .the  borderland  of  the 
point  of  sterilisation  as  regards  temperature  and 
time  of  heating,  as  in  this  series  of  experiments  a 
very  large  number  of  the  animals  escaped  the  disease, 
even  when  certain  of  the  specimens  of  artificial  tuber- 
cular milk  were  simply  heated  to  75°  0.,  but  in  other 
cases  (in  only  one  from  amongst  the  guinea-pigs,  but 
in  all  the  pigs  and  in  most  of  the  cats)  the  development 
of  the  disease  went  on  up  to  the  extreme  limit  of  time 
of  heating  applied  for  feeding  experiments.  This  time, 
however,  was  below  that  which  was  necessary  to  render 
the  artificial  tubercular  milk  iunocuous  when  injected 
into  guinea-pigs.  These  experiments  may,  therefore, 
be  taken  as  accurately  representing  the  virulence  of 
the  material  used,  for  in  these  feeding  and  injection 
experiments  the  fact  has  been  brought  out  in  an  exceed- 
ingly satisfactory  manner  that  so  long  as  tubercular 
material  remains  infective  by  injection  into  guinea- 
pigs  BO  long  or  nearly  so  long  must  it  be  regarded  as 
capable  of  setting  up  the  disease  in  pigs  by  feeding. 

In  these  feeding  experiments  exposure  to  a  tempera- 
ture of  75°  C.  for  a  longer  period  than  7|  minutes  is 
perfectly  capable  of  rendering  this  artificiaf  tuberculous 
material  innocuous  as  far  as  the  afiection  through  the 
alimentary  canal  in  guinea-pigs  is  concerned,  but  heat- 
ing for  a  quarter  of  an  hour  is  not  sufficient  to  render 
it  innocuous  to  pigs,  kittens,  and  even  to  cats,  although 
in  ma,ny  of  the  other  experiments  the  oats  fed  with 
materials  heated  at  lower  temperatures  escaped  even 
when  aijparently  more  virulent  material  was  used. 
What  the  reason  of  this  is  it  is  at  present  impossible 
to  say.  Similar  material,  as  we  shall  see,  remained 
capable  of  infecting  guinea-pigs  by  injection,  even 
when  it  had  been  heated  for  22J  minutes,  Irat  never 
beyond  this  point,  and  it  may  therefore  safely  he 
assumed,  arguing  from  the  other  sets  of  experiments, 


Evidem 
attenua 


Irre^ula 
ol  result 


Injectior 
experiuK 
in  guinei, 
pigs  im- 
portant 
in  relatic 
to  point  I 
steriliaat, 
for  feedii 
pigs. 
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that  this  same  material  similarly  treated  _  would  be 
iunocuous  to  botu  cats  and  guinea-pigs,  when  introduced 
into  the  alimentary  tract. 

Control  Injection  Experiments. 

171  The  control  injection  experiments  indicate  that  the 
materials  used  were  of  a  comparatively  virulent  type. 

Two  guinea-pigs  injected  with  No.  1  material  suc- 
cumbed, one  on  the  58th  day  and  the  other  on  the  80th 
day  after  injection. 

Two  guinea-pigs  injected  with  Material  ISTo.  3  died 
from  tuberculosis  on  the  19th  day  after  injection. 

Of  two  guinea-pigs  injected  with  Material  ISTo.  7  one 
succumbed  to  the  disease  on  the  18th  day,  but  the 
other  remained  alive  until  the  56th  day,  when  it  was 
killed ;  the  disease  was  well  advanced  and  was  somewhat 
widely  distributed. 

Three  guinea-pigs  injected  with  No.  10  material 
developed  tuberculosis,  one  dying  on  the  16tli  day 
suffering  from  very  early  tuberculosis,  the  cause  of 
death  appearing  rather  to  be  some  septic  condition  (as 
a  small  abscess  was  formed)  than  the  tubercular  process 
itself.  The  other  two  animals  of  this  set,  killed  on  the 
44th  day,  were  in  an  advanced  stage  of  tuberculosis. 

It  will  be  seen  on  comparing  the  two  sets  of  control 
experiments  with  Nos.  7  and  10,  the  only  two  sets 
used  both  for  feeding  and  injection  control  purposes, 
that  both  were  of  a  somewhat  virulent  nature,  setting 
up  tuberculosis  in  every  case  in  which  they  were  used, 
and  carrying  off  the  animals,  both  those  injected  and 
those  fed,  in  a  comparatively  short  time. 

Injection  Experiments  mtli  Seated  Material. 

172  Of  six  guinea-pigs  injected  with  material  simply 
heated  to  75°  C,  only  three  became  tubercular,  and 
these  were  all  injected  with  material  No.  10,  one  dying 
on  the  '26th  day,  the  other  two  on  the  45th  day  ;  it  can 
scarcely  be  said  that  this  heating  had  brought  about 
any  prolongation  of  the  course  of  the  disease.  The 
three  other  animals  injected  with  Nos.  3  and  4  all 
escaped,  so  that  the  heating  in  this  latter  case  was 
quite  sufficient  to  render  these  samples  of  artificial 
tubercular  milk  innocuous.  Curiously  enough,  how- 
ever, these  same  materials,  Nos.  3  and  4,  along  with 
No.  1,  after  being  heated  to  75°  0.  for  7J  minutes,  caused 
the  death  of  a  guinea-pig,  the  animal  dying  in  80  days, 
whilst  Nos.  3  and  4  alone,  also  heated  for  7^  minutes, 
set  up  tuberculosis  in  an  animal  which  however  lived 
until  it  was  killed  on  the  98th  day  after  injection. 

Although  the  animals  are  distinctly  affected  with 
tuberculosis,  the  course  of  the  disease  has  been  very 
considerably  prolonged,  and  the  character  of  the  lesions 
rendered  much  more  chronic,  these  lesions  being 
characterised  by  a  somewhat  greater  development  of 
fibrous  tissue  than  is  usually  met  with  in  the  tubercular 
lesions  of  the  guinea-pig. 

The  same  thing  may  be  noticed  in  the  case  of  a 
guinea-pig  that  was  killed  132  days  after  it  had  been 
injected  with  artificial  tubercular  milks  Nos.  1,  o,  and 
4  heated  at  76°  C.  for  15  minutes.  The  disease  in  this 
case  is  very  extensive,  but  curiously  enough  the  nvimber 
of  tubercle  bacilli  found  on  microscopic  examination 
is  very  small.  Here,  too,  induration  is  a  marked 
f culture  of  the  lesions,  whilst  where  there  is  actual 
breaking  down  of  the  tissues  the  process  is  always 
accompanied  by  the  presence  of  micro-organisms  other 
than  the  tubercle  bacillus. 

The  same  artificial  tubercular  milks  Nos.  1,  3,  and 
4,  when  heated  to  75^  0.  for  22^  minutes  again  gave 
tuberculosis  in  one  out  of  three  animals  injected.  This 
animal  killed  on  the  132nd  day  afl'orded  evidence  of  an 
exceedingly  chronic,  though  at  the  same  time  wide- 
spread tuljercular  process ;  any  softened  patches  found 
were  also  characterised  by  the  presence  of  numerous 
short  rods  and  cocci  stained  blue,  although  in  addition 
degenerated  and  imperfectly  stained,  tubercle  bacilli 
could  be  made  out  sparsely  scattered  throughout  the 
cover  glass  preparations.  Using  artificial  tuberculous 
milk,  heated  to  this  same  temperature  for  periods 
beyond  this,  30  and  45  minutes,  no  positive  results 
were  obtained. 

The  same  ratio  between  the  infectivity  by  feeding  and 
by  injection  that  has  already  been  noted  in  several  other 


tables  obtains  here,  i.e.,  the  time  of  exposure  to  this 
temperature  (75°  0.)  necessary  to  render  _  tubercular 
material  innocuous  to  guinea-pigs  for  feeding  is  only 
about  one-third  of  that  necessary  to  render  it  harmless 
for  injections,  whilst  it  is  also  brought  out  that  so  long 
as  this  heated  milk  remains  capable  of  setting  up  infoc- 
tion  by  injection  into  guinea-pigs  so  long  or  nearly  so 
long  does  it  remain  capable  of  setting  up  infection 
throagh  the  upper  part  of  the  alimentary  canal  (tonsils 
and  pharynx)  in  the  pig.  This  has  already  been  strongly 
insisted  upon  in  other  series,  but  it  is  brought  out 
equally  well  in  this  set  of  experiments. 

The  results  of  feeding  experiments  with  cats  are 
interesting  only  in  so  far  as  they  differ  somewhat  from 
many  of  those  carried  on  in  other  series  of  experimeute 
at  lower  temperatures.  It  is  evident,  however,_that  in 
the  cat,  under  the  conditions  used  in  our  experiments, 
the  part  of  the  intestine  near  the  vermiform  appendix 
is  that  most  usually  affected,  as  not  only  was  the 
ulceration  in  these  cases  and  in  others  usually  found 
in  this  position,  but  where  any  glands  were  affected 
in  the  cat  they  were  almost  invariably  those  connected 
with  this  point  of  the  intestine. 

The  foUowmg  table  gives  at  a  glance  the  points,  as 
regards  time  of  exposure  to  a  temperature  of  76°  0.,  at 
which  positive  result,  were  obtained  in  the  feeding  and 
injection  experiments,  carried  on  with  guinea-pigs. 
This  series  of  experiments  may  be  compared  with  the 
similar  series  carried  on  with  majterials  heated  at  other 
temperatures. 


.    173    TABLE  LX. 

Experiments  or  Guinea  Pigs   witli  Artificial 
Tubercular  Milk,  heated  at  75  C.  (167°  F.) 


in  feeding 
and  injec- 
tion experi- 
ments in 
di  liferent 
animals. 


Parts 

affected  in 
cats  fed 
witli  artifi- 
cial tubercu- 
lar milk. 


Summary. 

Fed  with  Milk 
heated  to  75°  C.  for 

Feeding, 

Injection, 

Heated  to  75° 

7?r  minutes 
IS  minutes 
22^  minutes 
30  minutes 
45  minutes 

Nil 

Tubercle 
Nil 

No  experiments  - 
No  experiments  - 
No  experiments 

Tubercle. 
Tubercle. 
Tuberle. 
Tubercle, 

Nil. 
Nil. 

On  comparing  the  two  sets  of  feeding  and  injection 
experiments,  carried  on  at  70°  0.  and  75"  C,  the  general 
results,  as  will  be  seen  from  the  subjoined  table,  agree 
in  a  most  remarkable  manner,  the  only  discrepancy 
being  a  comparatively  small  one,  but  one  to  which 
reference  must  be  made,  as  it  shows  that  a  certain 
margin  must,  especially  in  all  cases  of  feeding, 
be  allowed  for  individual  constitutions  of  animals, 
or  some  other  modifying  factor.  It  is  only  by 
taking  the  average  of  a  large  number  of  experi- 
ments that  any  reliable  or  accurate  results  can. 
be  obtained,  and  when  only  one  or  two  positive  results 
are  obtained  out  of  a  large  number  of  animals,  it  is 
evident  that  these  positive  resiilts  may  be  due  partly 
to  the  large  dose  of  infective  material  given,  partly  to 
the  constitution  of  the  individual  animal,  partly  to  the 
state  of  the  secretions  at  the  time  at  which  the  material 
is  given,  and  partly  to  the  state  of  nutrition  or  the 
animal.  When,  therefore,  it  is  found  that  positive 
results  are  obtained  in  feeding  experiments  made  with 
artificial  tubercular  milk  that  has  been  heated  to  76°  0. 
for  7^  minutes,  on  the  one  hand,  whilst  no  positive 
results  are  obtained  with  artificial  tubei'cular  milk,  after 
it  has  been  heated  at  70°  C,  for  a  longei'  time  than  five 
minutes,  the  above  factors  must  naturally  be  borne  in 
mind  ;  the  margin  of  error  of  experiment  being  neces- 
sarily greater  in  the  case  of  the  feeding  experiments 
than  in  the  case  of  injection  experiments,  and  when 
we  come  to  consider  the  injection  experiments,  it  will 
be  noted  that  the  results  again  come  out  as  one  would 
expect  from  a  consideration  of  the  results  recorded  in 
the  previous  tables,  exposure  to  a  temperature  of  70°  C. 
for  30  minutes,  beine  the  limit  in  the  one  case,  whilst 
in  the  other,  heating  to  75°  C.  for  22|  minutes,  con- 
stitutes the  limit. 
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174    TABLE  LXI. 

Table  showing  Results  obtained  with  Artificial  Tubercular  Milk,  heated  at  70°  and  75°  C. 


J.1II16  in  tet6rilisGr. 

Feeding. 

Injection. 

70°  C. 

75°  C. 

70°  C. 

75°  C, 

Heated  to        -  - 

Nil       -       -  - 

Nil. 

Nil 

Tubercle. 

21  minutes 

Nil  - 

No  experiments. 

Tubercle 

No  experiments. 

5  minutes   -         -  - 

Tubercle 

No  experiments. 

Tubercle  - 

No  experiments. 

7^  minutes  - 

Nil  - 

Tubercle. 

No  experiments 

Tubercle. 

10  minutes 

Nil  - 

No  experiments. 

Tubercle 

No  experiments. 

15  minutes 

Nil 

Nil. 

No  experiments 

Tubercle. 

20  minutes   -         -  - 

Nil        -       -  - 

No  experiments. 

Nil 

No  experiments. 

22|  minutes 

No  experiments 

No  experiments. 

No  experiments 

Tubercle. 

30  minutes    -       -  - 

Nil        -  - 

No  experiments. 

Tubercle  - 

Nil. 

45  minutes 

Nil 

No  experiments. 

Nil. 

Nil. 

1  hour       -         -  - 

Nil  - 

No  experiments. 

Nil      .        -  - 

No  experiments. 

1^  hours 

Nil        -       .  - 

No  experiments. 

Nil 

No  experiments. 

2  hours 

Nil 

No  experiments. 

Nil 

No  experiments. 

Experiments  with  Artificial  Tubercular  Milk, 

HEATEB  TO  80°  C.  (176°  P.). 

175  Material  No.  1  (for  details,  see  Part  XIII.,  Table 
CIX.,  p.  274,  et  seq.),  consisted  of  tlie  juice  and  pulp  of 
the  tubercular  glands  of  several  guinea-pigs  added  to 
sound  milk.  In  two  minutes,  over  a  Bun  sen  burner,  the 
milk  had  attained  a  temperature  of  80°  C. ;  it  was  then 
placed  in  the  water  bath  and  kept  at  the  same  tempera- 
ture. ^ 

Material  No.  2,  given  14  days  later,  consisted  of 
300  cc.  of  the  tubercular  milk  from  Oow  No.  25,  to 
which  was  added  the  juice  and  pulp  of  the  tubercular 
lung  of  a  cow  received  from  the  Metropolitan  Cattle 
Market.  To  this  mixture  4,000  cc.  of  sound  milk  was 
added.  Only  a  portion  of  this  material  was  required 
for  this  set  of  experiments,  and  the  remainder  was  used 
in  the  75°  0.  series  and  other  series.  The  heating  up 
process  lasted  for  five  minutes  only.  When  the  material 
had  reached  the  necessary  temperature  of  80°  C,  it  was 
transferred  to  the  "  steriliser." 

Material  No.  3  was  given  on  the  34th  day ;  it  consisted 
of  the  juice  and  pulp  of  the  tubercular  lung,  liver,  and 
spleen  of  a  pig,  and  the  tubercular  organs  of  several 
guinea-pigs,  added  to  a  quantity  of  sound  milk. 

Material  No.  4  was  given  on  the  56th  day ;  it  was 
made  of  the  juice  and  pulp  obtained  from  a  tubercular 
human  lung,  added  to  a  quantity  of  normal  milk. 

Material  No.  5,  given  on  the  60th  day,  consisted  of 
the  juice  and  pulp  obtained  from  the  tubercular  udder  of 
a  cow,  mixed  with  sound  milk.  This  material  took  Sve 
minutes  to  reach  80°  C,  over  the  Biinsen  burner;  it  was 
then  placed  in  the  steriliser. 

Material  No.  6,  given  on  the  66th  day,  consisted  of 
the  juice  and  pulp  obtained  from  a  tubercular  human 
lung,  to  which  was  added  a  quantity  of  sound  milk. 
The  process  of  heating  up  to  80'  0.  lasted  5^  minutes. 

Material  No.  7,  given  on  the  77th  day,  consisted  of 
the  juice  and  pulp  made  from  the  tubercular  lung  and 
glands  of  Oow  No.  25,  to  which  normal  milk  was  added. 

Material  No.  8  was  given  on  the  87th  day ;  it  was 
composed  of  the  juice  and  pulp  expressed  from  a  tuber- 
cular human  lung,  mixed  with  normal  milk.  This  took 
four  minutes  to  heat  to  80°  0.  over  the  Bunsen  flame. 

Material  No.  9,  given  on  the  143rd  day,  consisted 
of  the  juice  and  pulp  obtained  from  the  lung  of  a 
tubercular  cow  sent  from  the  Metropolitan  Cattle 
Market,  to  which  a  quantity  of  normal  milk  was  added. 
The  heating  up  to  80°  C,  in  this  instance,  took  only 
three  minutes. 


Time  in  Water 
Bath. 


Material 
No.  1. 


°  C. 

1  minute 

78-5 

2^  minutes 

79-5 

5  minutes 

80 

10  minutes 

80 

15  minutes 

81 

20  minutes 

80 

The  temperature  of  the  milk 
in  the  last  beaker  taken  from 
the  water  bath  fell  in— 

1  minute  to  73"  C. 

2  minutes  to  67 

minutes  to  62 
4  minutes  to  60 


Time  in  Water 

Material 

Bath. 

No.  5. 

°  C. 

1  minute 

80 

2  minutes 

80-5 

3  minutes 

80 

4  minutes 

80 

5  minutes 

80-5 

7|  minutes 

80-75 

9  minutes 

80 

10  minutes 

80 

The  temperature  of  the  milk 
in  the  last  beaker  taken  out 
of  water  bath  fell  in — 
2  minutes  to  75°  C. 

4  minutes  to  70'5 

5  minutes  to  69 
8  minutes  to  64 


Heating  of  tlie  Artificial  Tubercula/r  Milk. 

176  The  following  examples  of  the  temperatures  attained  Tempe: 
by  the  artificial  tubercular  milks  in  this  series    of  tS^n|d 
experiments   will  give   an   idea   of  the  comparative  during  e 
regularity  of  the  temperature  maintained  throughout,  lieatinji 
As  the  time  that  the  milk  was  heated  to  80°  0.  in  no 
instance  required  to  be  very  prolonged,  it  was  a  com- 
paratively easy  matter,  by  regulating  the  flame  of  the 
Bunsen  burner  by  hand,  to  maintain  a  temperature  sufiB- 
ciently  accurate  for  purposes  of  experimeni;-.    As  will  be 
seen  in  the  case  of  Material  No.  1,  there  was  a  slight  fall 
for  a  minute  or  two  after  the  milk  had  been  transferred 
to  the  beakers,  but  this  had  been  rectifled  at  about  the 
end  of  three  minutes.    Again,  at  15  minutes  there  was 
a  rise  of  a  single  degree  beyond  the  point  required.  In 
the  case  of  Material  No.  5  the  temperature  never  varied 
more  than  0"75°  0.  from  that  required,  and  it  never 
fell  below  80°  0.    No.  2  material  was  the  only  one  of 
this  series  that  was  heated  in  the  steriliser  after  the 
temperature  had  once  been  brought  to  the  necessary 
height ;  all  the  others  were  heated  in  the  water  bath. 
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Temperature  at  which  Materials  ITos.  1  and  5 
were  maintained  in  the  Water  Bath  during 
this  Series  of  Experiments. 
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178  TABLE  IXIII. 

£xperimentg  with  Artificial  Tubercular  Milk  heated  at  80"  C.  (176°  P.) 
Feeding  Experiments.  Injection  Experiments. 


Time  heated. 

Number  of  Animals 
used  in 
Experiments. 

Eesult  with  Animals  that  lived 
over  28  Days. 

Number  of  Animals 
used  in 
Experiments. 

Result  with  Animals  that 
lived  over  21  Days. 

Number  of 
Animals. 

Result. 

Number  of 
Animals. 

Eesult. 

Heated  to  80°  C. 

5  minutes 

10  minutes 

15  minutes 
20  minutes 

3  guinea-pigs 
1  cat 

1  kitten 

4  guinea  pigs 
1  cat 

1  pig  - 

4  gumea-pigs 

1  pig  - 

3 
1 

4 
1 
1 
4 
1 

Nil. 
Nil. 

Too  early  to  show 

tuberculosis. 
Nil. 
Nil. 

Tubercular. 

Nil. 

Tubercular. 

i 

9  guinea-pigs 

3  do. 

3  do. 

3  do. 
3  do. 

7 

• 

3 

3 

3 

3 

1. 

Nil. 

Nil. 

Nil. 
Nil. 

Control  Feeding  experiments,  9  guinea-pigs,  4  tubercular,  1  nil,  4  too  early  to  show  tubercle.  1  eat,  tuber- 
cular.   1  pig,  tubercular. 

Control  Injection  experiments,  8  guinea-pigs,  7  tubsrcular,  1  too  early  to  show  tubercle. 


Control  Feeding  Hxperiments, 

It  is  evident  from  the  number  of  tubercular  animals 
that  appear  amongst  the  control  experiments  that 
there  can  have  been  be  no  lack  of  virulence  in  the  arti- 
ficial tubercular  milk  here  used. 

Feeding  Experiments  with  Heated  Material. 

179  In  this  series,  as  far  as  guinea-pigs  are  concerned, 
heating  to  a  temperature  of  80°  C.  is  sufficient  to 
render  artificial  tubercular  milk  innocuous.  Pigs,  how- 
ever, contracted  the  disease  when  fed  with  the  same 
material  heated  to  80°  0.  for  5  and  10  minutes  respec- 
tively. In  the  first  case,  although  the  course  of  the 
disease  was  evidently  somewhat  modified,  the  animal 
was  markedly  tubercular,  the  disease  apparently  com- 
mencing in  the  glands  around  the  pharynx  and  tonsils. 
The  disease  was  somewhat  wide-spread  and  tubercle 
bacilli  could  be  readily  demonstrated.  In  the  case  of  the 
second  pig  the  disease  was  not  nearly  no  far  advanced, 
but  there  can  be  no  doubt  that  it  had  contracted 
tuberculosis,  which  also  had  extended  from  the  region 
of  the  pharynx. 

Injection  Experiments  with.  Heated  Material. 

A\l  the  injection  experiments  made  with  milk  simply 
heated  to  80°  0.  and  with  milk  maintained  at  that 
temperature  for  from  5  to  20  minutes,  gave  absolutely 
negative  results.  We  have,  apparently,  therefore,  an 
example  of  material  remaining  capable  of  setting  up 
infection  through  the  tonsils  of  a  pig  long  after  it  has 
been  rendered  innocuous  to  the  tissues  when  intro- 
duced by  injection  into  the  peritoneal  cavity  of  guinea- 
pigs.  It  should  be  noted,  however,  that  the  artificial 
tubercular  milk  used  for  feeding  these  pigs  was  not 
the  same  as  that  used  for  the  feeding  and  injection 
of  guinea-pigs.  Here  too,  however,  there  is  the  same 
evidence  of  attenuation,  on  comparing  the  condition  of 
the  disease  found  in  control  pigs  with  those  found  in 
the  pigs  fed  with  the  artificial  tubercular  milk. 

The  only  legitimate  deduction  to  be  drawn  from  this 
whole  series  of  experiments  is,  especially  when  taken  in 
conjunction  with  the  feeding  experiments,  that  healthy 
individuals  and  animals  of  certain  species  may  resist 
the  action  of  attenuated  tubercular  material  even  when 
other  species  of  animals  under  certain  conditions 
are  readily  infected  by  the  same  material. 

From  what  can  be  seen  of  the  manner  of  infection  in 
the  pig  and  seeing  how  closely  it  corresponds  with  what 
takes  place  in  debilitated  or  unhealthy  children  where 
the  affection  of  the  glands  of  the  neck  is  of  such  common 
occurrence,  it  is  evident  that  the  process  of  heating 
must  1)0  carried  on  much  furtlier  than  is  usually  advised, 
in  order  that  any  tubercular  material  may  be  rendered 
innocuous  to  these  individuals  and  species. 

/  64140. 


The  following  table  shows  at  a  glance  the  negative 
character  of  the  results  obtained  by  feeding  and 
injecting  guinea-pigs : — 

180  TABLE  LXIV. 

Experiments  on  Guinea  Pigs  with  Artificial 
Tubercular  Milk  heated  at  80°  C.  (176°  F.) 

Summary. 


Feeding. 

Injection. 

Heated  fco  80°  C. 

Nil 

Nil. 

5  minutes  - 

Nil 

Nil.  . 

10  minutes 

Nil 

Nil. 

15  minutes  - 

No  experiments 

Nil. 

20  minutes' 

No  experiments 

Nil. 

EXPEBIMENTS  WITH  AetIPICIAL  TrBERCULAR  MiLK 
HEATED  TO  85°  C.  (185°  F.) 

Material    No.   1.     (For    details,    see  Table  OX.,  Materials 
Part  XIII.,  p.  277,  et  seq.)    This  material  consisted  of  used  for  ex. 
the  juice  and  pulp  of  the  tubercular  glands  of  a  guinea-  PS"™'*"*^' 
pig,  added  to  200  cc.  of  sound  milk.    The  material 
placed  over  a  Bunsen  burner  took  1  minute  to  reach 
60°  0.,  If  minutes  to  reach  70°  C,  and  2^  minutes  to 
reach  8-5°  0.    When  the  milk  had  attained  this  latter 
temperature  it  was  placed  in  the  steriliser. 

Material  No.  2,  given  28  days  later,  consisted  of  the 
juice  and  pulp  of  the  liver,  lungs,  spleen,  and  glands 
of  a  pig  and  several  guinea-pigs. 

Mateiial  No.  3,  given  34  days  later,  consisted  of  the 
juice  and  pulp  of  a  tubercular  human  lung  added  to  a 
quantity  of  sound  milk.  In  this,  in  6  minutes,  over  the 
Bunsen  burner,  the  thermometer  registered  8.5°  C. 

Material  No.  4  consisted  of  the  juice  and  pulp  of  a 
tubercular  lung  received  from  the  Metropolitan  Cattle 
Market.  It  was  used,  simply  heated  to  85°  C,  for  one 
set  of  injections  only,  viz.,  three  guinea-pigs.  The 
temi3erature  of  the  milk  was  brought  to  85°  C.  in 
2J  minutes. 

Material  No.  5  was  made  up  of  tubercular  milk  from 
Cow  No.  25  plus  the  juice  and  pulp  of  a  tubercular 
cow's  lung  mixed  with  sound  milk.  This  material, 
kept  at  85°  0.  for  5  and  7k  minutes  respectively,  was 
used  for  feedings  only.  It  was  heated  over  the  Bunsen 
burner  and  then  placed  in  the  water  bath  for  the 
remainder  of  the  time  during  which  it  was  maintained 
at  85°  C. 

The  only  record  kept  of  the  temperature  maintained 
during  the  time  that  the  artificial  tubercular  milk  was 
being  heated  at  85°  C.  is  the  following  :  The  heating  was 
carried  on  over  the  water  bath,  but  it  will  be  seeu  that 
the  temperature  was  fairly  well  maintained  throughout 
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the  whole  experiment,  the  temperature  only  falling 
half  a  degree  between  6  and  7^  minutes,  and  being 
agam  normal  at  10  miuutes.  The  rate  of  cooling  also 
was  evidently  fairly  regular. 

181  TABLE  LX¥. 


Temperature  at.  whicli  Material  was  main- 
tained in  the  Water  Bath  during  the  Series 
of  Experiments  at  8S°  C. 


Time  in  Steriliser. 


Temperature. 


oC. 

S  mmutes  -  85 

7^  mimites  84-5 
10  minutes  -  85 

The  temperature  of  the  milk  in  the  last 
beaker  taken  out  of  the  water  bath, 
fell  in  1  minute  to  80°  C.  and  in  2^ 
minutes  to  70°  C. 


Control  Feeding  Experiments. 

Here  again  there  can  be  ,  no  doubt  that  the  artificial 
tubercular  milk  used  was  capable  of  setting  up  well- 
marked  tuberculosis  [see  Table  CX.,  Part  XIII.,  p.  277.) 


Feeding  Experiments  with  Heated  Materials. 

The  feeding  experiments  with  the  heated  material 
were  in  every  case  negative.  Only  guinea-pigs  were 
used  in  this  series  of  experiments.  (See  Table  CX., 
Part  XIII.,  p.  277.) 

Control  Injection  Experiments. 

Here  again  the  control  experiments  carried  on  with 
the  artificial  tubercular  milk  used  for  injection  purposes 
gave  evidence  that  this  milk  was  undoubtedly  highly 
virulent. 

Injection  Experiments  with  Heated  Material. 

When  we  come  to  the  injection  experiments  with  the 
heated  material,  it  is  found  that  one  set  of  guinea-pigs 
injected  with  l^o.  4  material  heated  to  85°  C.  (cooled 
down  at  once  and  then  injected),  produced  tuberculosis 
in  all  of  the  three  guinea-pigs  to  which  it  was  adminis- 
tered; one  died  on  the  44th  day  after  injection,  a 
second  on  the  62nd  day,  and  the  third  was  kilied  on  the 
62nd  day;  all  were  suffering  from  well-marked  tuber- 
culosis. The  milk  maintained  at  this  temperature  for 
any  longer  period  invariably  failed  to  produce  tuber- 
culosis when  injected  into  the  peritoneal  cavity,  not  a 
single  animal  out  of  14  so  injected  succumbing  to  the 
disease. 


182  TABLE  LXVI. 
Experiments  with  Artificial  Tubercular  Milk  heated  to  85°  C.  (185°  P.). 


Feeding 

Experiments. 

Injectir.n 

Experiments. 

1                Time  heated. 

jSTo.  of  Animals 

Result  -with  Animals  that 
lived  over  28  Days. 

No.  of  Animals 

Result  with  Animals  that 
lived  over  21  Days. 

used  in  Experiments. 

No.  of 
Animals. 

Result. 

used  in  Experiments. 

No.  of 
Animals. 

Result. 

1            Heated  to  85°  C. 
j                  2  J  minutes 

3  guinea-pig'S 
3  Do. 

3 
2 

Nil. 
Nil. 

6  guinea-pigs 
3  do. 

4 
1 

3  tuhercn- 
lar.  1  Nil. 
Nil. 

S  minutes 

3  Do. 

Nil. 

3  do. 

2 

Nil.  • 

7^  minutes 

3  Do. 

3 

Nil. 

4  do. 

3 

Nil. 

j               10  minutes 

4  do. 

4 

Nil. 

Control  Fee 

ding  Experiments.  ( 

3  guinea-pigs. 

3  tuljercular.    3  too  early  to  show  tubercle. 

Control  Injection  Experiments.    8  guinea-pigs.    7  tubercular.    1  too  early  to  show  tubercle. 


This  somewhat  anomalous  result,  i.e.,  obtaining  posi- 
tive results  with  artificial  tubercular  material  heated 
to  85°  C,  when  only  negative  results  were  obtained  with 
the  same  kind  of  material  heated  to  80°  C,  can  only 
be  accounted  for  in  two  ways,  and  it  is  possible  that  both 
factors  may  have  been  involved  in  the  production  of 
these  different  results.  The  material  may  have  been 
more  virulent  in  one  case  than  in  the  other,  though  on 
reference  to  the  detailed  Table  CX.,  in  Pfirt  XIII.,  p.  277, 
et  seq.,  it  will  be  found  that  this  factor  is  eliminated  as 
Material  Xo.  4,  used  in  the  85°  C.  series  of  experi- 
ments is  the  same  material  as  Xo.  9  used  in  the  80°  C. 
series  in  which  three  guinea-pigs  were  injected,  in 
this  case  with  negative  results,  although  the  control 
experiments  gave  positive  results.  The  other  factor 
is,  that  the  process  of  sterilisation  by  simply  heating 
up  was  not  quite  so  accurately  performed  in  the 
one  case  as  in  the  other ;  and  as  will  be  found  on 
reference  to  the  descriptions  of  the  different  artificial 
tubercular  materials,  the  time  taken  in  some  cases 
to  attain  a  given  temperature  was  much  less  than  in 
others,  this  time  varying  with  the  size  of  the  flame, 
the  quantity  of  material  heated,  and  the  foi-m  and 
size  of  the  flask  employed.  It  will  be  seen,  indeed, 
that  the  time  occupied  to  heat  the  axtificial  tubercular 
milk  to  90°  C.  was  only  2h  miuutes,  whilst  in  other 
eases  heating  for  8  or  10  minutes  was  only  sufficient 
to  raise  probably  a  larger  Cjuantity  of  such  milk  to  a 
temperature  of  80°,  86°,  or  90°  C.  The  results,  not 
the  same  in  all  cases,  must  consequently  be  accepted  as 


being  due  to  slightly  varying  conditions,  such  as  those 
above-mentioned. 

The  under-noted  table  gives  the  result  (positive  or 
negative)  obtained  with  guinea-pigs. 
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Experiments  on  Guinea  Pigs  with  Artificial 
Tubercular  Milk  heated  at  85°  C.  (185°  P.). 

Summary. 


Time  in  Steriliser. 

Feeding. 

Injection. 

Heated  to  85°  C. 

Nil        -  - 

Tubercle. 

2|  minutes 

Nil  - 

Nil. 

5  minutes 

Nil 

Nil. 

7J  minutes 

Nil  - 

Nil. 

10  minutes 

No  experiments 

Nil. 

Control  e 
periment 


Heating 
concen- 
trated 
artificial 
tuberculi 
milk  to 
85°  C.  nol 
sufficient 
to  render 
innocuou 


EXPEEIMENTS  WITH  ARTIFICIAL  TUBEECULAE  MllK 
HEATED  TO  90°  C.  (194°  P.). 

Material  Xo.  1  consisted  of  the  juice  and  pulp  of  the  Materials 
tubercular  glands  of  guinea-pigs,  added  to  sound  milk,  used  in  ex- 
This  material  was  used  for  injection  experiments  only.  P<5™6nts. 
It  was  poured  into  a  flask,  care  being  taken  to  prevent 
its  coming  in  contact  with  the  sides.    A  thermometer 
was  then  fitted  into  a  cork  in  the  neck  of  the  flask,  so 
that  the  bulb  only  was  immersed  in  the  milk ;  the 
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flask  was  then  heated   over  a  Btinsen  burner 
temperatures  registered  are  given  below. 

Material  No.  2  consisted  of  tubercular  milk  from 
Cow  No.  25,  to  which  was  added  the  tubercular  lung 
(of  cow)  received  from  the  Metropolitan  Cattle  Market, 
and  a  quantity  of  sound  milk.  This  material  was  used 
for  feeding  experiments  only,  and  the  temperature  of 
90°  C.  was  reached  after  eight  minutes'  exposure  to  the 
action  of  the  flame  of  a  Bunsen  burner. 

Material  No.  3  consisted  of  tubercular  milk  from 
Oow  No.  26,  added  to  sound  milk  : — 360  cc.  of  the  former 
to  150  cc.  of  the  latter.  This  material  was  used  as  a 
second  feeding,  and  took  four  minutes  to  reach  a 
temperature  of  80°  C.  and  10  minutes  to  reach  90°  0. 

Material  No.  4  consisted  of  the  tubercular  juice  and 
pulp  of  the  spleen,  liver,  lung,  and  glands  of  a  pig, 
and  the  organs  of  a  guinea-pig,  to  which  sound  milk 
was  added.  This  material  formed  a  third  feeding 
for  the  same  set  of  animals  as  were  fed  with  the 
foregoing. 

The  whole  process  of  heating  in  this  set  of  experi- 
ments was  carried  on  in  a  flask  which  was  protected 
from  the  direct  action  of  the  Bunsen  flame  by  a  piece 
of  wire  gauze  only,  the  whole  of  the  experiments 
being  carried  on  in  the  same  manner  as  described  for 
Material  No.  1. 

The  time  taken  for  the  temperature  to  rise  and  fall 
is  given  in  the  following  table,  and  it  may  be  taken 
as  accurately  representing  the  rise  and  fall  in  the 
other  materials  used  in  this  set  of  experiments. 

184  TABLE  LXVIII. 
Temperature  at  which  Material  was  maintained 
in  the  Water  Bath  durimgf  the  Series  of 
Experiments,  90°  C. 


The    and  it  cooled  down  in- 


Time. 

Temperature. 

°  C. 

1  minute 

to  85 

2  minutes  - 

83 

3  minutes 

81-.5 

4:  minutes  - 

79-5 

7  minutes 

75 

Control  Feeding  Experiments. 

Time  heated. 

Temperature. 

°  C. 

1^  minutes  - 

50 

2|  minutes  - 

66 

3|  minutes 

80 

4^  minutes  - 

90 

Material  No.  2  used  in  the  feeding  experiments  was  Control  ex-j 
evidently  fairly  virulent,  though  one  of  the  animals  periments. 
died  too  early  to  show  tuberculosis  ;  the  other  two  were 
killed  119  days  after  the  first  feeding,  when  they  were 
found  to  be  in  an  advanced  stage  of  tuberculosis,  the 
intestines  being  extensively  ulcerated,  and  a  glandular 
affection  fairly  well  marked. 


Feeding  Experiments  with  Heated  Material. 

Of  three  guinea-pigs  fed  with  this  same  material  peeiling 
heated  to  90°  C,  and  afterwards  with  Materials  Nos.  3  gave  no 
and  4,  treated  in  the  same  fashion,  not  one  developed  "^^'^'ts. 
tuberculosis. 

It  was  still,  however,  necessary  to  determine 
whether  this  simple  heating  to  90°  C.  was  sufficient 
to  destroy,  completely,  the  virulence  of  tubercular 
material,  and  for  this  purpose  some  of  the  most  virulent 
material  that  was  used  in  any  of  the  experiments  was 
utilised  for  injection  purposes. 


185  TABLE  LXIX. 

Experiments  with  Milk  to  which  obviously  Tubercular  Material  had  been  added,  and  heated 

to  90°  C.  (194°  F.). 


"Feeding 

Experiments. 

Injection  Experiments. 

Time  heated. 

Number  of  Animals 

Eesult  -".vith  Animals  that 
lived  over  28  Days. 

Number  of  Animals 

Residt  with  Animals  that 
lived  over  21  Days. 

used  in  Experiment. 

Number  of 
Animals. 

Kesult. 

used  in  Experiment. 

Number  of 
Animals. 

Eesult. 

Heated  to  90°  C. 

3  guinea-pigs  - 

3 

Nil. 

3  guinea-pigs 

3 

3  tubercu- 
lar. 

Control  Feeding  Experiments.  3  guinea-pigs. 
Control  Injection  Experiments.   5  guinea-pigs, 

Control  InjedioH  Experiments. 

It  will  b3  seen  that  of  three  guinea-pigs  injected 
with  Material  No.  3,  three  died  under  30  days,  viz.,  in 
22,  25,  and  28  days  respectively,  and  in  these  animals 
numerous  tubercle  bacilli  were  found  in  the  tubercular 
lesions  developed ;  the  lesions  in  this  respect  diff'ering 
somewhat  from  most  of  those  found  in  animals  of  the 
other  series  of  experiments  that  were  carried  on.  The 
other  material,  No.  1,  was  not  quite  so  virulent ;  of 
two  guinea-pigs  injected  with  it,  one  succumbed  in  68 
days  and  one  in  80  days  ;  as  will  be  noticed,  however, 
they  received  only  one-tenth  the  quantity  received  by 
the  other  three  animals. 

Injection  Exprriments  with  Heated  Material. 

186  In  the  experiments  with  the  artificial  tubercular 
milk  heated  to  90°  C,  all  the  animals  became  afiected 
with  tuberculosis,  although  in  each  case  there  was 
evidence  of  marked  attenuation  of  the  virus  ;  6  cc.  (that 
is  a  dose  ten  limes  as  large  as  was  received  by  the 
control  animals  of  this  series)  of  Material  No.  1  injected 
into  each  of  two  guinea-pigs  set  up  a  somewhat  chronic 
form  of  tubercle  in  one  case,  but  in  the  other,  although 
the  lesions  were  of  a  somewhat  fibroid  ckaracter,  the 
disease  carried  the  animal  oft'  in  35  days. 


2  tubercular.    1  died  too  early  to  show  tubercle. 
,   5  tubsrcular. 

With  Materials  Nos.  1  and  3,  in  doses  of  0'5  cc.  at 
each  injection,  there  is  again  evidence  of  attenuation 
of  the  virus,  as  the  only  animal  injected  died  at  the  end  of 
166  days.  On  being  killed  on  that  date  only  four  or 
five  tubercular  nodules  were  found  in  the  body,  one  in 
the  spleen,  three  ''  cicatricial "  patches  —  evidently 
tubercular — in  the  liver,  and  a  single  bluish  grey 
tubercular  point  with  a  light  yellow  or  greyish  centre 
in  the  lung. 

In  view  of  what  has  been  observed  in  connexion 
with  the  feeding  experiments  with  pigs  at  other 
temperature-s  and  comparing  the  results  obtained  with 
the  injection  experiments  on  guinea-pigs  at  90°  C,  it  is 
evident  that  bringing  the  temperature  even  up  to  this 
point  is  not  sulficient  to  render  exceedingly  virulent 
tubercular  material  in  the  form  in  which  it  is  met  with 
in  the  above  experiments  (which  were  made  to  resemble 
as  far  as  possible  experiments  carried  on  with  milk 
taken  from  cows  with  tubercular  udders)  innocuous  to 
animals.  When,  therefore,  it  remained  capable  of  infect- 
ing guinea-pigs  even  by  injection,  it  must  be  looked 
upon  as  still  capable  of  setting  up  tubercular  in- 
fection in  children  and  more  especially  in  children 
suft  ering  from  any  lesion,  functional  or  organic,  of  the 
alimentary  tract,  first  of  all  in  the  region  of  the  pharynx 
and  tonsils,  and  secondly  in  the  lower  reaches  of  the 
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Conditions 
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ments vary. 
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ing varia- 
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Bins.ll  intestine,  the  caacum,  and  tlie  upper  part  of  the 
lar^it  intestine.  Even  when  there  is  no  actual  lesion  in 
any  01  these  positions  but  only  temporary  functional 
derangement,  it  evidently  happens  that  some  of  the 
weakened  bacilli  may  be  carried  by  leucocytes  from 
the  intestine  into  the  lymphatics  and  lymphatic  glands 
associated  with  it,  and  may  thus  setup  changes  in  these 
glands.  In  some  cases  the  bacilli  appear  to  be  killed 
off  in  tlie  glands,  and  although  some  caseation  may  in 
•These  cases  be  set  up  in.  the  gland,  the  caseous  mass  is 
afterwards  surrounded  by  a  cellular  capsule,  which 
becomes  converted  into  fibrous  tissue,  and  may  ulti- 
mately, along  with  the  caseous  material,  become 
partially  absorbed  ;  the  lesion  in  such  case  is  fairly 
distinctly  localised,  and  unless  injured  or  irritated  may 
give  rise  to  no  further  damage.  In  other  cases  the 
bacilli  having  once  effected  a  definite  footing  appear 
to  have  the  power  of  regaining  some  of  their  original 
virulence  and  of  setting  up  a  more  generalised  tuber- 
culosis which  may  ultimately  prove  fatal.  Only  on 
some  such  hypothesis  as  this  is  it  possible  to  explain 
the  different  sets  of  results  obtained  in  experiments 
with  tubercular  material  heated  at  various  temperatures, 
and  to  bring  them  into  line  with  clinical  observation. 

Geneeal  Results  and  Conclttsions. 

187  The  heating  experiments  carried  on  with  the  view 
of  rendering  a  disease  germ,  such  as  the  bacillus 
tuberculosis,  innocuous,  cannot  from  the  nature  of  the 
case  yield  perfectly  harmonious  results,  which  could 
only  be  expected  if  it  were  possible  in  each  experiment 
to  obtain  precisely  similar  conditions.  It  is  evident  that 
some  of  these  conditions  in  the  case  of  experiments 
with  tubercular  virus  are  quite  beyond  our  control. 
As  will  be  found  on  reference  to  the  tabulated  results 
of  these  experiments,  infective  tubercular  material 
subjected  to  the  action  of  a  certain  temperature  for  a 
given  time  may  on  one  occasion  give  a  different  result 
from  that  in  another  experiment  carried  on  under 
apparently  precisely  identical  conditions.  If,  then,  the 
results  obtained  under  apparently  similar  or  identical 
conditions  vary  in  this  way,  still  greater  confusion 
may  be  expected  when  we  come  to  deal  with  those  cases 
occurring  as  a  result  of  the  exhibition  of  material 
heated  to  different  temperatures  and  for  different  periods 
of  time. 

It  may  be  well  hereto  indicate  briefly  the  explanation 
of  some  of  those  variations,  and  why,  probably,  they 
are  so  marked  and  important  in  connexion  with 
tuberculosis. 

In  the  case  of  an  acute  infective  disease  such  as 
anthrax,  a  single  bacillus  appears  to  be  sufficient,  under 
certain  conditions,  to  set  up  the  disease  in  a  very 
susceptible  animal  such  as  a  mouse.  As  this  organism 
is  attenuated  (as  is  seen  exemplified  in  the  case  of 
Pasteur's  vaccines),  larger  and  larger  doses  are  necessary 
to  infect  the  animal  until  the  "  completely  attenuated  " 
stage  is  reached,  in  which  condition  still  larger 
quantities  of  the  organism  may  be  introduced  into 
mice  without  producing  any  appreciable  effect.  It  is, 
however,  in  the  case  of  the  bacillus  of  tuberculosis 
much  more  diffcult  to  determine  at  all  accurately  the 
exact  number  of  bacilli  required  to  infect  an  animal, 
as  it  is  here  impossible  to  make  use  of  the  methods  of 
plate  cultivation  for  the  purpose  of  enumeration,  as 
may  be  done  in  the  case  of  the  anthrax  bacillus. 
Wyssokowitsky  (*)  has,  however,  experimented  in  this 
direction  by  counting  the  number  of  bacilli  present  in 
cover-glass  preparations  made  from  a  drop  of  a  diluted 
specimen  of  sputum.  From  experiments  he  concludes 
that  from  8  to  30  virulent  bacilli  introduced  into 
the  peritoneal  cavity  are  necessary  to  bring  about 
infection  of  a  guinea-pig  (in  rabbits  8-40  injected 
either  subcutaneously  or  into  a  vein  produced  no 
evidence  of  tuberculosis),  and  from  various  other  sets 
of  experiments  we  are  warranted  in  believing  that  a 
somewhat  larger  number  is  necessary  when  introduced 
subcutaneously.  These  results  are  rather  vague,  and 
are  also  rendered  incomplete,  inasmuch  as  no  note  is 
taken  of  the  grade  of  virulence  of  the  organisms 
experimented  with.  Indeed  it  is  impossible  at  present 
to  get  reliable  evidence  as  regards  the  exact  virulence 
of  any  specimen  of  the  bacillus  tuberculosis  owing  to 
our  inability  to  state  the  precise  number  of  bacilli  with 
which  experiments  are  being  carried  cn,  and  of  course 
a  larger  number  of  weak  bacilli  might  produce  the 
same  result  as  a  smaller  number  of  the  more  virulent 
organisms.  Wyssokowitsky's  results,  however,  indicate 
clearly  that  only  a  few  virulent  bacilli  are  necessary  to 
infect  guinea-pigs,  results  strongly  confirmed  by  the 

(*)  Trans.  luternat.  Med.  Congress,  Berlin.  1890,  Bd,  II.,  Abt.  3. 
p.  171. 


fact  which  has  so  frequently  been  observed,  that  milk 
from  tuberculous  cows  in  which,  as  no  bacilli  could  be 
demonstrated  microscopically  by  other  observers,  the 
number  present  must  have  been  very  small,  could  still 
induce  infection. 

The  precise  number  of  active  tubercle  bacilli 
introduced,  or  even  their  exact  quality  or  virulence,  is 
not  usually  thought  to  be  of  much  importance  in 
ordinary  laboratory  experiments  which  are  usually 
carried  out  on  the  susceptible  guinea-pig  or  rabbit,  but 
when  the  bacilli  are  considerably  modified  and 
weakened,  as  in  the  case  of  "  sterilisation"  experiments 
where  the  bacilli  are  exposed  to  higher  temperatures 
than  those  to  which  they  are  usually  subjected  in  the 
animal  body,  the  influence  and  importance  of  this  factor 
at  once  becomes  apparent.  In  exemplification  of  this, 
some  of  the  earlier  results  of  this  investigation,  obtained 
before  the  importance  of  this  factor  had  been  fully 
recognised,  may  be  cited. 

In  one  series  of  experiments  (Table  CV.,  Part  XIII., 
p.  247,  et  seq.)  the'material  used  was  sound  milk  which 
had  been  mixed  with  the  tubercular  spleen  and  liver 
of  a  guinea-pig.  That  there  could  not  have  been  many 
bacilli  pi'esent  (owing  partly  to  the  comparatively  small 
number  of  tubercle  bacilli  met  with  in  most  cases  of 
tuberculosis  in  the  guinea-pig,  but  probably  also  to  the 
fact  that  tubercular  organs  were  not  properly  broken 
down  and  distributed)  is  shown  by  the  fact  that  the 
control  animals  died,  one  each  in  39  days  and  41  days, 
but  one  lived  for  96  days,  this  being  an  almost  unprece- 
dented period  for  a  guinea-]3ig  to  survive  an  intra- 
peritoneal injection  of  raw  tubercular  material. 

The  "sterilisation''  by  heat  was  carried  on  at  a 
temperature  of  60°  C,  for  varying  periods  up  to  35 
minutes  (see  Table  CV.,  p.  248  and  249)  but  not  one 
single  animal  became  infected  with  tuberculosis, 
although,  as  subsequent  experiments  proved,  every 
animal  would  probably  have  succumbed  had  there 
been  present  a  larger  quantity  of  the  infective  material 
in  this  artificial  tubercular  milk. 

Evidence  of  this  same  modifying  factor,  the  action 
of  heat  on  a  small  number  of  bacilli,  is  brought  out 
still  more  strikingly  in  the  earliest  milk  experiments 
in  which  the  milk  was  exposed  to  a  temperature  of 
50°  0.  In  these  experiments  the  first  material  (No.  1. 
of  Table  CHI.)  was  shown  to  be  capable  of  inducing 
tuberculosis  in  guinea-pigs  when  injected  intraperi- 
toneally  after  being  heated  for  four  hours,  although  at 
the  end  of  eight  hours  of  similar  treatment  it  did  not 
set  np  tubercle  in  a  single  instance. 

The  second  material  used  (Material  ISTo.  2  of  Table 
cm.},  was,  on  the  other  hand,  capable  of  infecting 
guinea-pigs,  even  after  it  had  been  subjected  to  this 
temperature  (50°  0.)  for  12  hours,  whilst  it  was  quite 
ineffective  after  being  heated  for  48  hours. 

The  exact  point  of  sterilization  therefore  lies  some- 
where between  these  two  margins. 

The  next  material  (No.  5  of  Table  CHI.),  which  was 
used  for  injection  purposes  at  this  temperature,  was 
probably  not  so  virulent  as  the  second,  inasmuch  as  it 
did  not  produce  tuberculosis  after  being  exposed  to 
50°  C.  for  12  hours,  but,  on  the  other  hand,  this  may  be 
due  to  the  fact  that  the  animals  were  not  allowed  to  live 
for  a  sufficiently  long  time  to  show  tuberculosis,  as  at 
the  end  of  61  days  the  experiments  had  to  be  brought 
to  a  close.  On  the  first  occasion  on  which  material  so 
treated  was  used,  the  animals  infected  with  it  died  only 
after  117  days,  and  the  others  were  killed  at  the  same 
date,  so  that  it  is  quite  possible,  though  not  probable, 
that  at  the  end  of  61  days,  even  in  cases  which  might 
ultimately  have  given  positive  results,  the  evidences  of 
the  presence  of  tubercle  might  still  have  been  Avanting. 

The  prolonged  course  of  the  disease  when  the  material 
has  been  weakened  by  being  exposed  to  an  unfavour- 
able temperature,  was  one  of  the  most  formidable  diffi- 
culties that  bad  to  be  encountered  in  carrying  out  these 
experiments,  as  the  animals  had  to  be  retained  under 
observation  for  such  lengthened  periods,  occupying 
cages  the  while,  that  they  interfered  greatly  with  the 
starting  of  new  sets  of  experiments,  devised  to  confirm 
and  extend  the  results  obtained  with  infective  material 
heated  between  the  limits  of  temperature  and  time 
marked  out  in  the  iDrevious  series. 

It  was  as  a  result  of  the  data  obtained  in  the  earlier 
experiments,  and  from  taking  into  consideration  the 
fact  that  the  virulence  of  different  material  varied  so 
greatly  that  the  practice  of  subjecting  animals  to  several 
inoculations  of  different  materials  heated  at  the  same 
temperature  and  for  the  same  period  was  adopted,  so 
that  each  animal  might  run  the  gauntlet  of  several 
injections,  one  of  which  at  any  rate  should  be  effective 
if  such  material  were  at  all  likely  to  produce  tuber- 
culosis  under  ordinary  conditions. 
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It  may  be  well  to  quote  here  some  instances  from  the 
series  of  experiments  carried  out  with  material  sub- 
jected to  a  temperature  of  60°  0.,  illustrating  the  manner 
'in  which  the  course  of  the  disease  was  prolonged.  Two 
control  animals,  which  received  the  artificial  tubercular 
milk  in  its  raw  condition,  died  after  26  and  50  days 
respectively,  while  those  that  had  received  the  same 
material,  after  being  heated  at  50°  C.  for  one  hour,  died 
at  the  end  of  63  and  74  days  respectively.  When  the 
material  had  been  heated  for  12  hours  at  this  temperature, 
a  still  more  marked  influence  is  perceptible,  one  of  the 
animals  dying  on  the  7Srd  day  and  another  on  the  117th 
day,  at  which  date  two  were  still  living  but  were  then 
killed,  both  being  found  to  be  tubercular. 

These  experiments  were  not  carried  out  with  natural 
tubercular  milk  (that  is  from  a  cow  with  a  tubercular 
udder),  but  with  milk  to  which  tubercular  material  had 
been  added. 

It  may  here  be  convenient  to  refer  to  some  of  the 
difnculties  encountered  in  carrying  out.  the  experi- 
ments with  this  material,  and  to  mention  some  of  the 
anomalous  results  which  occurred  owing,  perhaps,  to 
the  method  of  experimentation. 

In  ordinary  tubercular  milk  the  bacilli  are  usually 
lying  free  in  the  fluid,  and  are  fairly  equally  distributed 
throughout. 

As  a  natural  result,  animals  which  receive  inocula- 
tions of  similar  quantities  of  the  same  batch  of  milk 
react  as  if  they  had  received  equal  quantities  of  the  virus, 
and  one  is  accustomed  to  find  that  they  die  off  withm 
a  day  or  two  of  each  other.  Thus,  four  guinea-pigs, 
which  received  intraperitoneally  1  co.  of  the  milk  from 
Cow  No.  21,  died  in  28,  29, 30,  and  32  days  respectively. 
(Part  XII.,  Table  C,  p.  225,  Controls.) 

Three  guinea-pigs,  which  received  6  cc.  intraperito- 
neally of  the  raw  milk  from  Cow  25,  died,  one  in  22  days 
and  the  other  two  in  25  days  after  injection.  (Part  XII., 
Table  CI.,  p.  226,  Controls.) 

Turning  no  w  to  the  experiments  in  which  the  material 
used  consisted  of  sound  milk,  to  which  minced  tuber- 
cular organs  had  been  added,  a  very  different  state  of 
affairs  is  met  with ;  thus,  out  of  a  set  of  six  control 
o-uinea-pigs  which  received  each  2J  cc.  intraperitoneally, 
only  two  developed  tuberculosis,  all  the  others  escaping. 
In  another  case  three  guinea-pigs,  which  received  each 
2h  cc.  intraperitoneally  (Part  XIII.,  Table  No.  CY., 
^'.24:7},  died  in  39,  41,  and  95  days  respectively. 

The  different  manner  in  which  the  guinea-pigs 
reacted  to  equal  quantities  of  the  milk,  to  which 
apparently  equal  quantities  of  tubercular  material  had 
been  added,  compared  with  the  uniform  results  obtained 
in  guinea-pigs  which  received  similar  quantities  of  the 
natural  tubercular  milk,  must  apparently  be  referred 
to  the  equable  distribution  of  the  infective  material  m 
the  latter  case,  and  its  unequal  distribution  in  the 
former. 

The  diflBculty  of  breaking  down  the  tubercular 
material  (which  consisted  usually  of  tubercular  organs 
of  cows,  guinea-pigs,  and  pigs),  into  such  a  fine  state 
of  subdivision  as  occurs  in  the  milk  drawn  from  cows 
with  tubercular  udders,  is  naturally  very  great  if 
indeed  such  breaking  down  is  not  absolutely  inipossible 
of  achievement.  In  the  earlier  experiments  this  factor 
was  not  sufficiently  recoguised,  and,  as^  just  pointed 
out,  some  of  the  control  animals  escaped  infection,  but, 
in  the  later  experiments,  only  the  material  which  had 
been  passed  through  a  fine  wire  sieve  was  used  for 
experimental  purposes.  Even  in  this  condition,  how- 
ever, the  distribution  attained  cannot  for  a  moment  be 
compared  to  that  which  exists  in  the  milk  from  a 
tubercular  udder,  the  bacilli  being  mixed  up  with  so 
much  tissue  or  degenerated  material,  material  which 
has  a  constant  tendency  to  fall  to  the  bottom  of  the 
fluid  and  to  carry  down  the  bacilli  along  with  it. 

In  order  that  the  conditions  present  normally  in 
infective  milk  might  be  approximated  as  closely  as 
possible,  some  of  the  experiments  were  made  with 
sputum  from  cases  of  phthisis,  mixed  thoroughly  with 
the  milk;  here,  undoubtedly,  the  relation  of  the  bacilli 
to  the  milk  would  approximate  very  closely  to  that 
holding  in  natural  tubercular  milk  or  milk  from  a 
tubercular  udd^r.  The  difficulty  of  manipulating  a 
sputum  so  that  it  becomes  thoroughly  incorporated 
with,  the  milk,  though  usually  very  great,  was  found 
to  be  by  no  means  insuperable.  It  may  also  here  be 
pointed  out  that  such  milk  was  apparently  not  nearly 
so  virulent  as  the  material  that  had  been  made  from 
tubercular  organs.  This  may  possibly  be  accounted 
for  by  the  fact  that  the  latter  contains  a  larger  number 
of  bacilh,  but  another  factor  has  also  to  be  considered, 
as  will  be  seen  from  the  accompanying  tables  ;  the  artifi- 


cial tubercular  milk  required  a  much  higher  tempera- 
ture  and  much  longer  periods  of  heating  to  render  the 
inoculations  ineffective.  This  may  be  due  not  merely 
to  the  number  of  bacilli  present,  but  also  to  the  condi- 
tions under  which  they  are  subjected  to  the  process  of 
heating. 

The  bacilli  present  in  the  natural  milk  or  m  sputum 
are  lying  free  and  exposed  directly  to  the  action  of  the 
heat,  wliilst,  in  the  case  of  the  infective  rnaterial 
derived  from  tubercular  organs,  the  bacilli  are  in  most 
cases  protected,  to  some  extent,  by  the  cells  of  the 
tissues  of  the  organs  from  which  they  are  derived,  and 
by  the  albumen  of  these,  which,  undergoing  coagulation, 
forms  a  non-conducting  covering.  It  is  very  probable 
that  this  factor  exerts  a  very  marked  influence  on  the 
results  of  the  experiments.  Moreover  the  amount  of 
free  albuminous  material  present  even  in  milk  (especially 
in  the  milk  obtained  towards  the  end  of  the  milk-giving 
period  of  a  cow  with  a  tubercular  udder),  would  undergo 
coagulation  at  the  higher  temperatures  employed and 
by  bringing  about  the  enclosure  of  the  organisms  in  an 
albuminous  capsule,  would  exert  a  very  similar  influence. 
There  is  of  course,  in  natural  tubercular  milk,  &  certain 
amount  of  serum  albumen  which  would  come  into  play 
in  a  similar  manner,  though  probably  its  influence 
would  be  exerted  to  a  less  extent ;  when  the  milk  is 
heated  up  to  a  certain  temperature  this  albumen 
coagulates  and  falls  to  the  bottom  of  the  fluid,  probably 
carrying  down  along  with  it  the  bacilli  which  in  conse- 
quence are  more  or  less  protected  from  the  action  of 
the  heat.  In  the  case  of  advanced  tubercular  disease 
of  the  udder,  the  amount  of  serum  albumen  present  is 
frequently  so  large  that  the  milk  may  become  quite 
solid,  a  condition  which  was  very  well  seen  in  the  milk 
of  Cow  No.  21,  taken  during  the  later  stages  of  the 
udder  aS'ection. 

It  may  be  that  this  is  the  explanation  of  the  fact  that 
only  a  certain  proportion  of  the  guinea-pigs  which  were 
inoculated  with  milk  exposed  to  the  action  of  heat 
developed  tuberculosis,  although  it  must  be  borne  in 
mind  that  the  settling  process  and  coagulation  would 
also  tend  to  bring  about  an  unequal  distribution  of  the 
bacilli,  a  condition  which  might  give  rise  to  a  similar 
series  of  results ;  thus,  of  three  guinea-pigs  which  re- 
ceived intraperitoneally  1  cc.  of  the  milk  from  CowNo.  21, 
heated  at  60°  C.  for  15  minutes,  two  developed  tuber- 
culosis, whilst  one  escaped.  Of  three  guinea-pigs  tliat 
received,  in  the  same  manner,  similar  milk  heated  up 
to  the  same  temperature  for  30  minutes,  only  one 
developed  tuberculosis  while  two  escaped.  A  similar 
result  is  frequently  observed  in  other  case.-,  as  will  be 
seen  on  reference  to  the  tables.  On  the  other  hand,  it 
will  be  observed  that,  without  exception,  the  raw  milk 
gave  rise  to  rapidly  developing  tuberculosis. 

Importance  of  Feeding  Experiments. 

188  Up  to  the  present,  infection,  as  it  occurs  as  the  result 
of  inoculation  has  been  specially  considered,  but 
attention  must  now  be  directed  to  the  conditions  under 
which  tuberculosis  is  acquired  as  the  result  of  the 
ingestion  of  tubercular  material.  This  is  naturally  the 
more  important  as  it  is  the  method  with  which  we  are 
practically  concerned  as  being  the  only  one  by  which 
tubercle  can  be  acquired  from  the  use  of  milk  or  meat 
derived  from  tuberculous  animals.  The  inoculation 
experiments,  in  fact,  serve  merely  more  or  less  as  a 
control  of  the  feeding  experiments,  as  affording  us 
a  working  margin,  and  as  indicating  with  greater 
certainty  the  limits  of  the  possibility  of  infection  by 
feeding,  inasmuch  as  heated  tubercular  material  will 
infect  guinea-pigs  by  inoculation  after  it  has  become 
quite  ineffective  in  feeding  experiments  in  the  same 
animals,  though,  as  already  seen,  this  does  not  apply 
to  ingestion  experiments  carried  on  with  pigs.  _ 

The  conditions  which  come  into  play  in  an  infection 
through  feeding  are  quite  different  from  those  which 
maintain  in  infection  by  inoculation.  These  conditions 
exert  an  important  influence  on  the  probability  of 
infection,  and  the  course  of  the  disease  which  may  ensue. 
It  has  already  been  stated  that  a  certain  number  of 
bacilli  (8  to  30)  are  necessary  to  produce  tuberculosis 
by  intraperitoneal  injection,  but  this  does  not  apply 
in  the  case  of  the  feeding  experiments.  In  an  inocula- 
tion experiment  it  may  be  accepted  that  all  the 
bacilli  which  have  been  introduced  come  into  operation 
in  the  attack  on  the  tissues,  but  in  the  case  of  a 
feeding  experiment  it  must  be  concluded  that  only  a 
very  small  proportion  of  the  bacilli  actually  ingested 
are  taken  up  by  the  cells  of  the  alimentary  tract.  It 
is  not  indeed  a  very  unusual  occurrence  to  observe 
that  the  tubercle  appears  to  have  originated  in,  and 
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spread  from,  a  single  Peyer's  patch  or  solitary  gland 
which  has  become  infected. 

In  the  case  of  milk  where  only  a^  few  bacilli  are 
usually  found  lying  together,  it  is  improbable  that 
more  than  these  have  taken  part  in  such  an  infection. 
In  support  of  the  conclusion  that  a  very  small  number 
of  bacilli  are  sufficient  to  induce  tuberculosis  in  guinea- 
pigs  by  feeding,  if  the  material  be  in  a  sufficiently 
minute  state  of  sub-division,  may  be  quoted  the  results 
of  many  observers,  who,  using  largely  diluted  milk  and 
sputum,  still  obtained  positive  resubs.  There  is  indeed 
EO  reason  that  we  should  be  surprised  that  very 
varying  cjuantities  of  infective  material  should  be 
required  to  produce  infection  according  as  the  tissue 
through  which  the  bacilli  gain  admission  to  the  organism 
varies.  It  has  long  been  known,  for  example,  that 
cattle  which  have  been  rendered  completely  refractory 
by  inoculation  to  anthrax  may  still  succumb  when  fed 
with  anthrax  bacilli,  although  the  quantity  of  infective 
material  actually  absorbed  from  the  alimentary  tract 
must  in  many  instances  be  much  smaller  than  that 
which  is  present  in  the  wound  in  the  case  of  inocula- 
tion. On  the  other  hand  it  has  been  proved  that 
animals  such  as  mice  and  guinea-pigs,  which  are  the  most 
susceptible  of  all  animals  to  anthrax  by  inoculation, 
can  ingest  large  quantities  of  the  most  virulent  anthrax 
poison  without  being  in  any  way  affected  by  it.  It  may 
be  necessary  to  return  to  a  consideration  of  the  question 
of  the  specific  receptivity  of  different  animals  to 
different  methods  of  infection,  hut  it  is  here  referred 
to  as  a  probable  explanation  of  how  smaller  quantities 
of  virus  may  in  certain  instances  suffice  to  infect 
from  the  alimentary  tract  than  are  necessary  for 
infection  by  inoculation. 

Attention  has  already  been  drawn  to  the  difficulty 
which  was  experienced  in  breaking  down  the  various 
tubercular  organs  and  tissues  to  the  fine  state  of 
sub-division  necessary  to  bring  the  bacilli  into  a  condi- 
tion corresponding  to  that  in  which  the  tubercle  bacilli 
occur  in  milk  from  a  cow  with  a  tubercular  udder  ;  this 
was  of  importance  in  the  case  of  injection  experiments, 
but,  as  was  ascertained,  it  was  still  more  necessary  in 
connexion  with  the  experiments  carried  on  to  induce 
infection  by  feeding.  This  was,  no  doubt,  due  to  the 
fact  that  the  particles  of  tissue  which  were  attached 
to  the  bacilli  interfered  considerably  with  the  absorp- 
tion of  the  tubercle  bacilli  from  the  alimentaiy  tract. 

Feeding  experiments  with  the  raw  milk  from  a  tuber- 
cular udder  were  in  all  cases  much  more  definite  in 
then-  results  than  were  those  carried  out  with  the 
artificial  tubercular  milk,  although,  in  all  cases,  much 
larger  numbers  of  tubercle  bacilli  had  been  added  to 
the  milk  than  could  possibly  be  present  in  that  drawn 
from  a  tubercular  udder. 

Spuiuni  was  used  in  some  of  the  feeding  experiments 
as  affording  the  nearest  approach  to  the  conditions 
found  in  the  "natural  "  tuberctilar  milk,  but  unfortu- 
nately  the  septic  organisms  so  often  met  with  in  sputum 
interfered  greatly  with  the  success  of  these  experiments. 

Notice  has  already  been  taken  of  the  fact  that  as  the 
bacilli  are  weakened  or  attenuated  the  number  intro- 
duced must  be  largely  increased  in  order  to  produce 
the  same  effect.  As  above  suggested,  however,  the 
amount  of  infective  material  which  is  actually  absorbed 
from  the  intestinal  tract  must  probably  be  much 
smaller  than  that  which  comes  into  operation  in  an 
inoculation  experiment.  It  would  accordingly  be 
expected  that  a  much  shorter  period  of  heating  would 
be  required  to  render  tubercular  material  ineffective 
in  feeding  than  is  necessary  to  efi'ect  the  same  result 
where  inoculation  is  resorted  to : — Such  is  indeed  the 
case.  Thus  guinea-pigs  develop  tuberculosis  on  being 
fed  on  artificial  tubercular  milk  after  it  has  been  kept  at 
a  temperature  of  50"  C.  for  only  four  hours,  whereas  the 
same  material  was  still  capable  of  inducing  infection 
by  inoculation  when  it  has  been  subjected  to  similar 
conditions  for  as  long  a  period  as  12  hours.  Similarly, 
material  which  has  been  heated  at  56°  0,  for  IJ  hours, 
but  nothing  beyond  this,  gives  positive  results  in  feeding 
experiments,  whilst  on  injection  the  same  material 
which  has  been  subjected  to  the  same  temperature  for 
four  hours  still  produces  tuberculosis.  These  results, 
which  are  of  pretty  general  application,  would  appear 
to  indicate  that  material  which  has  been  heated  long 
enough  to  render  it  inoperative  when  introduced  into 
the  alimentary  canal  usually  requires  to  he  heated  about 
three  times  as  long  to  become  ineffective  when  intro- 
duced intraperitoneally. 

There  is  another  factor  of  which  no  notice  has  yet 
been  taken,  but  which  undoubtedly  may  play  a  certain 
role  in  rendering  the  virus  which  has  been  heated 
less  effective  by  feeding  than  by  inoculation,  i.e.,  the 
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influence  of  the  gastric  juice.  It  has  been  shown  that 
when  tubercle  bacilli  are  exposed  to  the  action  of  a 
fluid  made  up  of  constituents  corresponding  to  those 
of  the  gastric  juice,  at  the  temperature  of  the  animal 
body,  during  a  period  such  as  that  which  would 
normally  come  into  operation  in  the  intestinal  tract, 
although  the  bacilli  are  not  actually  killed,  yet  when 
they  are  injected  into  an  animal  they  set  up  an  attack 
of  tubercular  disease  which  runs  a  very  prolonged  and 
quite  abnormal  course  ;  this  modification  of  the  disease 
is  attributed  to  a  temporary  weakening  of  the  virulence 
brought  about  by  the  action  of  the  acid  in  the  gastric 
juice  on  the  Bacillus  tuberculosis.  This  p.ttenuating 
infiuence  is  frequently,  no  doubt,  not  very  m.acked,  as 
was  found  in  the  case  of  feeding  with  raw  tubercular 
material.  This  may,  in  some  few  instances,  perhaps, 
be  ascribed  to  the  fact  that  the  bacilli  are  exposed 
for  a  verj  short  time  to  the  action  of  the  acid,  but  it 
may  also  be  due  to  the  fact  that  although  the  organism 
had  been  weakened,  the  effect  of  this  attenuation  does 
not  come  into  play  so  markedly,  owing  to  the  fact  that 
the  tissue  of  the  alimentary  tract  is  so  susceptible  to 
infection  that  the  slight  devitalising  influence  which  has 
been  exerted  on  the  microbe  is  completely  masked. 
Although  the  action  of  this  factor  above  noted  is  never 
so  marked  as  to  prevent  infection  in  the  case  of  raw 
material,  it  may  be  readily  understood  that  when  the 
bacillus  has  already  been  weakened  by  the  application 
of  heat  the  addition  of  this  new  devitalising  factor 
being  made,  may  produce  the  same  effect  as  a  prolonged 
continuation  of  the  heating  process  in  rendering  the 
virus  innocuous. 

In  experiments  on  animals  we  have,  to  a  certain 
extent,  a  means  of  eliminating  the  influence  of  the 
gastric  juice  by  observing  the  points  of  the  alimentary 
tract  from  which  infection  has  taken  place.  If  the  virus 
has  been  rendered  innocuous  owing  to  the  action  of  the 
gastric  juice,  it  might  be  expected  that  the  tonsils  and 
upper  straits  of  the  alimentary  tract  would  be  most 
readily  infected,  while  the  lower  portions  of  the 
alimentary  tract  would  remain  intact. 

In  the  case  of  guinea-pigs,  it  has  been  impossible  to 
make  out  a  distinct  case  of  tuberculosis  in  which  the 
point  of  infection  has  been  limited  exclusively  to  the 
pharyngeal  adenoid  tissue  which,  however,  have  un- 
doubtedly been  attacked  along  with  other  jtarta  of  the 
alimentary  tract ;  but  in  the  case  of  pigs  the  infection 
from  this  point  is  frequently  very  well  marked.    A  -pig 
which  has  been  fed  on  raw  material  frequently,  in  fact 
usually,  exhibits  distinct  evidence  of  infection,not  merely 
in  the  tonsils,  but  along  the  whole  intestinal  tract ;  but 
where  the  material  has  been  heated  up  for  a  certain 
time,  the  infective  process  is  always  more  marked  in 
the  tonsils  and  glands  of  the  neck  than  elsewhere,  and 
in  some  cases  it  is  almost  limited  to  this  region.  In 
guinea-pigs  the  pharyngeal  adenoid  tissue  is  not  specially  Not  spe 
liable  to  be  affected  even  with  raw  material,  unless  this  cially  ii 
has  been  taken  in  large  quantity,  so  that  we  can  hardly  guinea-: 
expect  these  to  be  picked  out  when  the  virus  has  under- 
gone a  process  of  attenuation.    This  is,  no  doubt,  to  be 
ascribed  partly  to  the  condition  of  the  glands  in  this 
animal,  and  to  the  function  which  they  are  in  the  habit 
of  performing.    In  the  case  of  the  pig  the  tonsils  are 
developed  to  a  very  extraordinary  degree,  owing  to  the 
nature  of  the  food  which  the  animal  is  accustomed  to 
ingest,  and  from  the  large  number  of  leucocytes  which  Leucocj 
are  constantly  thrown  out,  which  have  the  power  of  ofguine 
taking  up  the  tubercle  bacillus,  and  also  to  the  con-  tale'^up 
stantly  abr aided  condition  of  the  mucous  surface,  the  bacilli  si 
liability  to  infection  of  the  pig  in  this  region  is,  no  S'^Tthose 
doubt,  largely  increased.    This  liability  to  infection  the  pig. 
may,  however,  depend  not  merely  on  the  presence 
of  a  large  number  of  leucocytes,  but  also  on  the 
capacity  of  these  to   take  up  the  bacilli  and  carry 
them  back  with  them  into  and  beyond  the  intestinal 
walls.     It  would  appear  that  the  leucocytes  of  the 
guinea-pig  very  seldom  absorb  tubercle  bacilli,  and  when 
they  do  so,  they  seem  to  disintegrate  very  rapidly, 
whereas,  as  is  often  observed  on  microscopical  examina- 
tion, tubercle  bacilli  are  very  frequently  found  within 
the  cells  of  the  pig.    It  may,  perhaps,  be  owing  to 
this  jDroperty  of  an  apparently  more  resistant  animal, 
such  as  the  pig,  that  they  are  more  sttficeptible  to  the 
weakened  virus  than  the  more  susceptible  guinea-pig. 
As  already  pointed  out,  positive  results  were  frequently  Relative 
obtained  in  pigs  when  guinea-pigs,  fed  on  precisely  the  Ij^t^Pj' 
same  material  (tubercular  milk  heated  to  various  tem-  andguin- 
peratures  and  for  various  times)  escaped  unharmed. 
Indeed,  the  results  obtained,  as  a  whole,  would  raise  the 
suspicion  that  guinea-pigs  are  not  so  well  suited  for 
experiments  with  weakened  material  as  one  would 
expect  from  their  great  susceptibility  to  the  action  of 
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the  raw  viralent  material,  i.e.,  that  positive  results 
might  sometimes  have  been  more  readily  obtained  on 
an  apparently  less  susceptible  animal,  such  as  the  pig. 

Fallacies  to  he  guarded  against  in  sttidying  Local 
Tuberculosis. 

189  In  making  up  one's  mind  as  to  whether  an  injection  of 
tubercular  material  which  has  been  heated  up  to  a  given 
temperature  for  a  certain  time  hap  given  rise  to  infection 
or  not,  one  is  confronted  by  a  difficulty  which  has  un- 
doubtedly misled  earlier  observers  in  those  cases  where 
the  lesion  happened  to  be  only  local.  Several  of  these 
observers  have  recorded  cases  where  local  tuberculosis 
has  been  developed  even  when  the  tubercular  material 
before  inoculation  had  been  heated  to  the  boiling 
point,  and  retained  at  that  temperature  for  some 
time.  In  view,  however,  of  the  experiments(')  which 
have  established  the  fact  that  the  dead  bodies  of  the 
tubercle  bacilli  can  set  up  local  tissue  changes  pre- 
cisely similar  and  analogous  to  those  set  up  by  the 
living  organism,  all  those  cases  which  depend  upon 
local  evidence  alone  as  stamping  them  as  tubercular 
must  be  regarded  as  insufficiently  proved.  It  would  be 
necessary  in  all  such  cases  to  reinooulate  another  animal 
from  the  first  to  prove  the  true  infectivity  of  this 
material.  This  difficulty  would  naturally  be  met  with 
most  frequently  when  the  inoculation  was  made  subcuta- 
neously  where  the  bacilli  introduced  would  be  caught  in 
the  first  lymphatic  gland.  As,  however,  almost  all  our 
sterilisation  experiments  were  tested  by  intraperitoneal 
injection,  where  the  bacilli  introduced  are  spread  over 
the  different  organs  of  the  peritoneal  cavity,  there  was 
much  less  risk  of  being  misled  in  this  manner.  As  in 
many  cases  large  quantities  of  tubercular  material  were 
used  in  the  injections,  the  mere  presence  of  tiibercle 
bacilli  in  the  neighbourhood  of  the  point  of  their  intro- 
duction was  never  regarded  as  a  proof  that  the  animal 
had  become  infected,  as  it  has  been  shown  that  the 
dead  bacilli  may  be  demonstrated  microscopically  in  the 
tissues  for  a  considerable  time  after  the  injection  has 
been  made.  In  no  sterilisation  experiment  was  the 
presence  of  local  tuberculosis  regarded  as  a  proof  of  the 
virus  being  still  "  infective,"  unless  other  animals  of 
the  same  set  gave  evidence  that  the  virus  was  spread- 
ing in  the  animal  body. 

In  comparing  the  results  obtained  by  inoculation 
and  feeding  experiments  on  animals  with  those  which 
have  been  recorded  by  careful  observers  as  regards  the 
time  and  temperature  required  to  inhibit  the  powers  of 
growth  of  the  tubercle  bacillus  in  pure  cultures,  one  is 
at  once  struck  by  their  want  of  similarity.  Thus  it  has 
been  found  that  pure  cultures  of  tubercle  bacilli  refuse 
to  grow  on  being  transplanted  to  glycerine  agar  (1)  after 
being  held  at  60°  C.  for  20  minutes  ;  this  or  a  similar 
result  has  been  obtained  by  several  observers  ;  (2)  on 
heating  up  to  70°  C.  It  may,  however,  be  readily 
understood  that  the  tubercle  bacillus,  which  always 
grows  somewhat  tardily  upon  one  of  our  artificial 
media,  may,  when  it  has  been  subjected  to  a  devitalising 
influence  sufficient  to  hinder  its  growth  on  artificial 
media,  still  be  able  to  develop  when  introduced  into  its 
normal  habitat  (the  body  of  a  susceptible  animal),  and 
this  must,  without  doubt,  be  held  to  be  the  explanation 
of  this  apparent  discrepancy. 

Problems  to  be  solved. 

190  In  considering  the  results  obtained  in  the  experi- 
ments carried  on  with  milk  from  cows  with  tuberculous 
udders,  and  with  artificial  tubercular  milk,  the  fact 
should  never  be  lost  sight  of  that  there  were  practically 
two  distinct  questions  that  had  to  be  answered  : — • 

(1.)  The  relative  virulence  of  milk  from  tuberculous 
udders,  and  the  conditions  under  which  such 
milk  might  be  rendered  innocuous  ;  and 

(2.)  The  conditions  under  which  extremely  virulent 
and  concentrated  artificial  tubercular  milk 
could  be  so  modified  by  heat  that  it  might  be 
given  with  impunity,  either  by  feeding  or 
injection,  to  animals  of  varying  degree  of 
susceptibility  to  infection  by  tubercle. 

Effect  of  dilution  of  Milk. 

191  In  the  first  part,  dealing>ith  tubercular  milk,  there 
is  ample  evidence  to  show  that  the  virulence  of 
different  milks  varies  in  a  most  marked  manner,  a 
variation  that  could  be  more  or  less  distinctly  measured, 
first  of  all  by  injection  and  feeding  experiments  on 
guinea-pigs,  secondly  by  the  length  of  exposure  to 
certain  temperatures  required  to  render  it  harmless. 
Thus,  in  one  series  of  control  experiments  the  milk 

(1)  Reports  of  the  College  of  Physicians,  New  York  forlSrtl.  Hoder.pyl 
and  Prudden.  See  also  New  York  Medical  Journal,  June  6tli  and  '20th 
and  December  5th,  1891. 


from  Cow  No.  24  (Part  XII.,  Table  GIL,  p.  227),  though 
infectious  when  injected  into  guinea-pigs,  produced  no 
results  when  ingested  by  these  animals.  In  another 
case,  the  raw  milk  from  Cow  JSTo.  20,  Part  XII., 
Table  XCIX.,  p.  222  and  223,  proved  fatal  (setting  up 
tuberculosis)  to  the  guinea-pigs,  both  by  feeding  and 
injection,  but  a  comparatively  short  exposure  of  this 
milk  to  a  temperature  of  70°  C.  rendered  it  perfectly 
innocuous  also  to  guinea-pigs  either  by  feeding  or  injec- 
tion ;  whilst,  as  will  be  seen  on  reference  to  Table  JSTo.  C. , 
p.  22S,  et  seq.,  the  milk  from  Cow  No.  21  was  of  such  a 
virulent  character  that  it  remained  infective  to  guinea- 
pigs  after  being  exposed  for  15  minutes  to  a  temperature 
of  70°  C.  There  can  be  little  doubt  that  this  variation 
is  in  great  part  dependent  upon  the  dilution  of  the 
tubercular  milk  (and  to  the  action  of  heat  upon  it), 
and  as  has  already  been  indicated  by  Bollinger  and 
others  in  most  elaborate  series  of  experiments  the 
admixture  of  fresh  milk  even  with  the  most  virulent 
tubercular  material  drawn  from  the  udder  of  a  cow 
in  an  advanced  stage  of  tuberculosis  might  be  so 
diluted  that  it  was  no  longer  capable  of  setting  up 
tuberculosis  either  by  ingestion  or  by  injection,  the 
two  theories  given  in  explanation  of  this  being 
(1)  that  the  material  is  so  diluted  that  the  animal 
never  receives  a  sufficiently  large  number  of  bacilli 
to  constitute  an  infective  dose;  or  (2)  that  the  milk 
serum  in  a  fresh  condition  exerts  an  _  active  germi- 
cidal influence  on  the  tubercle  bacilli,  and  thus 
renders  them  innocuous  after  a  certain  dilution  of  the 
milk  is  attained,  a  certain  amount  of  serum  being 
required  to  exert  the  full  germicidal  action  on  a 
definite  number  of  tubercle  bacilli.  Until  these  experi- 
ments have  been  repeated,  with  pigs  as  the  animals 
experimented  on,  it  will  be  impossible  to  obtain  much 
more  light  on  this  question  than  has  already  been 
published,  but  the  fact  must  be  accepted  that  a  certain 
dilution  of  tubercula,r  milk  renders  it  incapable  of 
setting  up  tuberculosis  in  small  rodents  such  as  rabbits 
and  guinea-pigs. 

In  many  of  the  experiments  that  have  been  pre- 
viously carried  on  to  determine  the  infectivity  of  milk, 
the  milk  itself  has  only  in  certain  cases  been  used 
as  the  infective  agent.  In  Bang's  admirable  series  of 
experiments,  which  were  carried  out  rather  to  deter- 
mine the  presence  of  infective  material  in  milk, 
than  to  determine  the  infective  power  of  the  milk, 
many  of  the  experiments  were  carried  on  with  a 
sediment  obtained  from  milk  that  had  been  allowed 
to  stand,  or  that  had  been  centrifugalised.  In  our 
experiments,  however,  this  sedimentation  was  not 
resorted  to,  and  in  many  cases  an  additional  quantity 
of  healthy  milk  was  added  in  order  to  bring  the  milk 
used  into  a  condition  more  nearly  resembling  that  in 
which  it  would  be  supplied  in  ttie  milk  market.  It 
appears  to  be  partly  for  this  reason,  but  also  _]iartly 
from  the  varjing  number  of  bacilli  met  with  in 
sam^ples  of  milk  taken  from  difi'erent  cows  with  tuber- 
cular udders,  that  such  variable  results  were  obtained 
in  our  experiments,  but  when  all  these  factors  aro 
taken  into  consideration,  and  when  every  allowance 
has  been  made  both  for  the  effects  of  dilution  and  for 
the  action  of  the  milk  serum  on  the  tubercle  bacilli, 
the  fact  cannot  be  ignored  that  even  the  least  virulent 
material  with  which  we  worked  was  sufficiently 
active  to  render  it  a  source  of  very  great  danger 
to  the  community,  if  not  subjected  to  some  process 
of  sterilisation  by  heat,  for  although  the  least  virulent 
milk  could  be  easily  sterilised  by  a  short  exposure  to 
a  very  moderate  temperature,  it  was,  before  such 
exposure  to  heat,  sufficiently  virulent  when  injected 
into  guinea-pigs  to  set  up  tuberculosis,  and  from  what 
has  been  observed  as  to  the  relative  infectivity  between 
injection  of  a  tubercular  material  into  the  guinea-pig, 
and  ingestion  of  the  same  material  by  the  pig,  it  may 
be  argued  that  this  least  virulent  material  was  still 
sufficiently  active  to  set  up  tuberculosis  in  pigs,  even 
when  taken  into  the  alimentary  canal.  This  is  a  fact 
which  should  not  be  lost  sight  of,  especially  when  the 
resemblances  between  the  peri-pharyngeal  tubercle  of 
the  pig  and  the  scrofulous  glands  of  the  neck  of  the 
weakly  child  are  taken  into  consideration.  When, 
however,  as  is  seen  on  reference  to  Table  C,  Part  XII., 
p.  223,  et  seq.  the  milk  has  a  still  greater  virulence,  a 
virulence  -vyhich  can  only  be  got  rid  of  by  exposing  the 
milk  to  a  high  temperature  for  a  comparatively  long 
period,  the  gravity  of  the  case  is  accentuated,  and  so 
long  as  such  material  can  by  any  possibility  find  its 
way  into  a  milk  supply,  so  long  must  there  be  a  very 
appreciable  danger  of  the  production  of  tubercu- 
losis in  the  human  subject,  especially  in  weakly 
children,  arising  from  this  source,  and  so  long  should 
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insti'uctioiis  he  given  foi*  the  sterilisation  of  milk  before 
it  is  used. 

Peecautions  to  be  taken  in  connexion  with  Milk. 

192  As  many  people  object  very  strongly  to  tbe  taste 
of  milk  that  has  been  subjected  to  boiling,  some 
method  of  heating  or  scalding  should  be  adopted 
which  reduces  to  a  minimum  this  peculiar  taste. 
The  following  table  will  assist  those  interested  in 
the  subject  in  determining  the  point  at  which  milk 
so  heated  may  be  considered  as  no  longer  dangerous. 
This  heating,  however,  can  only  be  a  temporary  ex- 
pedient, and  one  which  must  be  resorted  to  by 
consumers  in  their  own  interest,  and  to  protect  them- 
selves and  their  children  against  what  is  a  very 
definite  and  real  danger,  but  the  danger  should  be  met 
at  a  point  not  only  before  the  milk  comes  into  the 
hands  of  the  customers,  but  before  it  is  possible  to  get 
into  the  hands  of  the  dairy-keepers,  and  this  can  only 
be  done  by  having  recourse  to  a  well-organised  system 
of  inspection  of  all  cattle  on  every  dairy  farm. 

Heating  of  Milk. 

193  It  has  already  been  noted  that  exposure  of  even 
virulent  tubercular  milk  to  a  temperature  of  85°  C.  for 
five  minutes  is  sufficient  to  render  it  innocuous  even 
when  injected  into  the  peritoneal  cavity  of  a  guinea- 
pig,  although  the  same  material  when  rapidly  brought 
up  to  a  temperature  of  90°  C.  still  remains  capable 
of  infecting  gninea-pigs  'by  injection.  It  is  evident, 
therefore,  that  in  order  to  ensure  complete  sterilisation 
of  milk  it  should  be  maintained  at  a  comparatively 
high  temperature  for  a  lengthened  period,  but  this 
temperature  should  never  be  so  high  that  the  peculiar 
mawkish  taste  imparted  to  milk  by  boiling  is  acquired. 
In  order  to  steer  clear  of  this  peculiar  taste  many 
householders  place  the  milk  in  an  earthenware  jar  or 
tin  pannikin,  place  this  in  a  pan  containing  a  quantity 
of  water  and  bringing  this  up  to  the  boiling  point, 
think  that  such  treatment  is  sufficient  to  sterilise  it. 

In  order  to  test  how  far  this  is  an  eflicient  method 
of  treatment  the  following  experiments  were  carried 
Out : — A  quart  of  milk  in  a  common  earthenware  jug 
was  placed  in  a  two-quart  pan  containing  about  a  quart 
of  cold  water,  so  that  the  quantity  of  water  was  about 
equal  to  the  quantity  of  milk,  and  when  the  jug  was 
in  position  the  pan  was  full ;  the  temperature  in  both 
milk  and  water  was  about  15'6°  0.  These  were  then 
placed  over  a  Bunsen  burner  and  heated  np  rapidly. 
The  following  table  gives  the  temperature  attained  in 
the  milk  at  diS'ereut  periods  up  to  26  minutes  in  the 
first  case,  and  every  five  minutes  up  to  25  minutes  in 
the  second. 

194  TABLE  LXX. 
Temperatures  attained  during  the  Scalding  of 
Milk. 


Time. 

Experiment  No.  1. 

Experiment  No.  2. 

° 

C. 

°C. 

3 

minutes 

22 

minutes 

26 

7 

5 

minutes 

41 

6 

minutes 

32 

2 

minutes 

37 

8 

8 

minutes 

41 

9 

minutes 

43 

3 

10 

minutes 

48 

9 

68 

11 

minutes 

60 

12 

minutes 

65 

6 

14 

minutes 

71 

1 

15 

minutes 

75 

6 

76-7 

16 

minutes 

76 

7 

17 

minutes 

79 

18 

minutes 

82 

2 

83-3 

19 

minutes 

85 

20 

minutes 

SO 

86-7 

21 

minutes 

87 

8 

22 

minutes 

88 

9 

87-8 

23 

minutes 

91 

24 

minutes 

91 

25 

minutes 

91 

1 

91 

26 

minutes 

92 

It  will  be  seen  that  in  the  first  experiment  at  the  end  of 
14  minutes,  a  temperature  of  71°  C.  had  been  attained, 
so  that  for  the  remaining  12  minutes  of  the  experi- 
ment at  least,  the  milk  within  an  inch  or  an  inch-and- 
a-half  of  the  surface  was  exposed  to  a  temperature  of 
between  71°  C.  and  92°  C,  a  temperature  which  it  is  safe 
to  say  will  destroy  any  tubercle  bacilli,  or  in  fact  any 
germs  (not  spore  bearing)  which  might  be  contained 
in  milk,  and  would  have  rendered  innocuous  even  very 


large  numbers  of  tubercle  bacilli  had  they  been  present 
in  tbis  milk.  It  must  be  pointed  out,  however,  that 
the  thermometer  placed  at  the  bottom  of  the  same 
milk  only  recorded  56^  C.  at  the  end  of  14  minutes, 
though  two  minutes  later  this  had  risen  10°  C. ;  at 
18  minutes  it  had  risen  to  72°  C,  a.t  23  minutes  to 
81°"6  C,  and  at  26  minutes  to  83°''5  C,  so  that  although 
the  bulk  of  the  milk  had  attained  a  temperature  of 
over  90°  C.  a  certain  proportion  of  that  near  the  bottom 
had  only  reached  83°  C. 

The  second  experiment  was  carried  out  in  the  same 
utensils  and  under  exactly  the  same  conditions  except 
that  a  rather  fuller  gas  ilame  was  used,  and  that  the 
temperatures  were  taken  only  at  intervals  of  6  minutes 
up  to  15  minutes,  and  then  every  two  or  three  minutes 
up  to  25  minutes.  This  second  experiment  was  exceed- 
ingly instructive  as  indicating  the  conditions  under 
which  milk  should  be  sterilised.  At  the  end  of  five 
minutes'  heating  the  temperature  of  the  milk  had  risen 
to  41°  C,  as  compared  with  about  30°  C.  in  the  previous 
experiment ;  at  the  end  of  10  minutes  it  had  risen  to  68°  C. 
(at  which  point  the  water  boiled),  as  against  nearly  49°  C. 
in  the  previous  experiment;  at  15  minutes  the  two  tem- 
peratures were  almost  equal — 76°'7  C.  in  the  second 
experiment  as  against  75°"6  0.  in  the  first — after  which 
the  rise  continued  up  to  91°  C.  at  the  end  of  25  minutes, 
being  almost  exactly  the  same  as  in  the  first  experiment. 
But  the  most  important  point  to  notice  is  that  the 
difference  between  the  surface  and  bottom  temperOrture 
of  the  milk  was  now  reduced  to  a  minimum,  at  the  end 
of  10  minutes  the  two  temperatures  were  the  same  at 
the  top  and  bottom  ;  at  17  minutes  it  was  only  '3  of  a 
degree  lower  at  the  bottom ;  at  20  minutes  the  two 
temperatures  were  again  the  same,  86°"7 ;  and  at 
25  minutes  they  also  remained  the  same.  On  being 
allowed  to  stand  for  16  minutes,  after  being  removed 
from  the  water  the  milk  had  cooled  down  only  to 
76°'6  0.,  and  there  was  a  difference  of  only  one  degree 
between  the  surface  and  the  bottom  temperatures. 

Milk  so  treated  and  allowed  to  stand  in  a  cool  place 
for  a  few  hours  has  scarcely  a  trace  of  the  taste  that  is 
so  often  described  as  characteristic  of  "  boiled  "  milk, 
and  is  taken  by  children  almost  as  readily  as  perfectly 
fresh  milk,  and  when  this  milk  has  been  kept  for  a  few 
hours  this  taste  has  disappeared  entirely.  Those  who 
have  adopted  this  method  of  sterilising  milk  describe 
it,  in  fact,  as  doing  away  with  the  taste  of  the  cow. 

It  will  be  seen  on  comparing  the  records  of  the 
temperatures  attained  in  the  two  sets  of  experiments 
that  the  hotter  the  flame  the  more  regular  is  the 
temperature  attained  at  different  levels  throughout 
the  milk,  whilst  the  heating  of  the  milk  goes  on  not 
only  more  rapidly  but  also  more  regularly  throughout, 
and  the  milk  is  exposed  to  a  much  higher  temperature 
throughout  the  experiment,  although  the  temperature 
attained  at  the  end  of  25  minutes  is  practically  the 
same  in  both  cases. 

Two  other  sets  of  experiments  were  made  with  a 
specially  prepared  milk  pan,  the  outer  pan  holding 
about  2  quarts  of  water,  the  inner  made  of  porcelain, 
holding  a  quart  of  milk.  In  the  first  experiment,  No.  3, 
the  upper  pan  was  filled  with  a  quart  of  milk,  and  a  brisk 
gas  flam.e  was  kept  under  it.  In  the  second  case,  No.  4, 
only  a  pint  of  milk  was  placed  in  the  inner  receptacle, 
and  a  flame,  only  sufficiently  large  to  keep  the  water 
just  boiling,  was  kept  under  the  pan.  The  following 
are  the  lowest  temperature  readings  taken  in  these 
specimens  : — 

195  TABLE  LXXI. 
Temperature  attained  during  the  Scalding  of 
Milk. 


Time. 

Experiment  No.  3. 

Experionent  No.  4. 

°  C. 

°  C. 

1  minute 

20-5 

5  minutes 

20 

28-9 

9  minutes 

Water  boils. 

10  minutes 

47 

51 '  6  water  boils. 

12  minutes 

62-7 

15  minutes 

70 

71-1 

20  minutes 

78 

77-8 

22  minutes 

83-3 

25  minutes 

83 

86-1 

27  minutes 

87-2 

30  minutes 

84 

88-3 

32  minutes 

88-3 

35  minutes 

85 

8S-5 

37  minutes 

88-5 

40  minutes 

86 

88-5 

45  minutes 

87 

0  . 

SO  minutes 

90 

a  0 

55  minutes 

91 

60  minutes 

92-5 

Pi 

Exp^ 
No. 


Millc 
treat 
little 
taste 


Cone 
nece: 
to  en 
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Here  again  it  will  be  seen  that,  although  the  water 
boils  at  9  and  10  minutes  respectively,  the  lowest 
temperature  readings  taken  in  the  milk  at  10  minutes 
are  47°  C.  in  the  one  case,  and  51-6°  C.  in  the  other,  a 
temperature  quite  inadequate  to  render  inocuous  any 
tubercle  bacilli  that  might  be  present  in  the  rnilk. 
Here  again  tlie  size  of  the  flame  has  to  be  taken  into 
account,  as  in  Experiment  No.  3,  where  the  flame  was 
intentionally  turned  somewhat  higher,  the  temperature 
of  the  milk  was  four  degrees  higher  than  in  Experiment 
No.  4,  in  which,  although  the  temperature  ran  up  more 
rapidly  for  a  short  time  towards  tlie  end  of  the  process, 
it  never  rose  beyond  88-5°  0.  The  amount  of  milk 
heated  appears  to  make  little  difference  as  regards  the 
ultimate  temperature  attained  ;  but,  as  will  be  seen  on 
a  comparison  of  the  temperatures  between  22  and  50 
minutes  recorded  in  the  two  tables,  the  rise  is  mucli 
more  rapid  in  the  case  of  the  smaller  quantity  than 
where  a  larger  quantity  is  used. 

These  experiments  bear  out  entirely  the  conclusions 
drawn  from  Experiments  1  and  2,  that  milk  to  be 
properly  scalded  and  sterilised  should  be  kept  in  the 
scalding  pan  for  at  least  half  an  hour.  In  both  Experi- 
ments 3  and  4  this  would  only  just  be  sufficient  to 
render  it  absolutely  certain  that  the  milk  was  sterilised, 
though  steriliziation  might  possibly  have  been  complete 
at  the  end  of  from  20  to  25  minutes. 

The  temperature  in  Experiment  No.  3  was  taken  at 
the  surface,  at  the  middle,  and  at  the  bottom  of  the 
milk,  and  it  was  sometimes  found  there  was  a  difference 
of  as  much  as  3^  degrees  between  the  surface  tempera- 
ture and  that  Hear  the  bottom,  but  as  the  higher 
temperatures  were  reached  this  difference  soon  dis- 
appeared or  was  reduced  to  half  a  degree  at  the  outside. 
I  have,  however,  selected  for  the  tables  the  lowest 
temperature  obtained  at  any  point. 

The  indications,  then,  for  sterilising  milk  by  this 
method  are, — 

tity  (1.)  That  the  quantity  of  milk  should  never  be  more 

than  the  quantity  of  cold  water  by  which  it 
is  surrounded  ;  it  is  an  advantage,  in  fact,  to 
have  a  somewhat  larger  bulk  of  water  than  of 
milk  to  allow  for  evaporation  ; 
not  (2.)  The  milk  should  not  be  covered  in,  and  should 

be  stirred  from  time  to  time,  but  the  water 
may,  with  advantage,  be  covered  in  order  to 
prevent  evaporation  :  this  of  course  is  arranged 
for  in  the  special  milk  sterilising  pans ; 
;  flame.  (3.)  The  water  should  bo  boiled  over  a  good  brisk 
flame  in  order  that  the  best  results  may  be 
obtained,  and  the  heating  process  should  be 
continued  until  the  temperature  throughout 
the  milk  has  risen  to  from  88°  C.  to  92"  C. ; 
in  most  cases  this  takes  place  at  the  end  of 
about  25  minutes,  but  in  order  to  be  perfectly 
safe  it  may  bo  recommended  that  every  quart 
of  milk  treated  in  this  fashion  should  be  heated 
for  half-an-hour,  that  is  for  about  20  minutes 
after  the  water  in  the  outer  pan  has  begun  to 
boil. 

One  ereat  advantage  of  this  method  of  sterilisation 
is  that  after  the  pan  is  placed  on  the  fire  or  gas-stove 
it  needs  little  attention  beyond  an  occasional  stirring 
until  the  end  of  the  half-hour. 

Milk  treated  in  this  manner  may  be  looked  upon  as 
sterilised,"  and  as  perfectly  innocuous  even  though 
it  should  contain  the  bodies  of  a  considerable  number 
of  tubercle  bacilli. 

A  very  short  consideration  of  the  above  tables 
and  a  comparison  of  the  results  there  recorded,  with 
those  obtained  in  the  sterilising  experiments  with 
natural  and  artificial  lubercalar  milk  will  render  it 
r"  evident  that  the  mere  scalding  of  milk  by  bringing  the 
jt'sum-*^  outside  water  up  to  boiling  point  is  quite  inadequate  to 
entinthe  sterilise  tubercular  milk,  as  in  the  one  case  the  tem- 
mti^in^ig*^  peratvire  of  the  milk  had  only  been  brought  up  to 
ihiM'cie  41°  C.  when  the  water  boiled,  and  even  in  the  other 
"  case,  although  the  water  had  heen  boiling  some  time 

when  the  temperature  in  the  milk  was  taken,  at  the 
end  of  10  miimtes  it  had  only  reached  68'  C,  both  of 
these  temperatures  being  quite  inadequate  to  render 
the  tubercular  material,  unless  present  in  the  most 
minute  quantity,  innocuous. 

196  Vrtcriitory  and  Medical  Iiispcdkni  of  all  Dairy 
Farms  and  Dairies. 

It  has  been  suggested  that  it  would  be  impossible  to 
I  get  a  sufficiently  large  number  of  veterinary  surgeons 
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versed  in  modern  pathological  methods  and  sufficiently 
well  trained  in  morbid  anatomy  and  comparative 
pathology  to  carry  out  any  thorough  and  systematic 
plan  of  inspection.  After  a  careful  study  of  a  system  Our 
of  voluntary  submission  to  inspection  as  carried  out  ^eterinar; 
in  Denmark  and  Sweden  in  some  of  the  dairy  farms  would°soo 
there,  and  after  a  careful  consideration  of  the  course  of  becompe- 
training,  and  some  experience  of  the  examinations 
in  pathology  to  wliich  those  students,  who  are 
entering  the  veterinary  profession  have  to  sabmit, 
I  am  thoroughly  convinced  that  this  objection  is 
one  that  would  readily  be  met,  especially  if  some' 
arrangement  could  be  arrived  at  by  which  the  veteri- 
nary inspectors  of  a  district  could  co-operate  with  the 
medical  officer  of  health. 

There  might,  no  doubt  (though  from  experience  of 
voluntary  inspection  in  the  above-mentioned  countries, 
and  even  at  home,  I  doubt  whether  this  would  be  the 
case),  be  a  certain  number  of  farmers  who  might  think 
that  their  interests  would  be  injuriously  affected  by 
any  efficient  system  of  inspection,  but  such  opposition 
would  very  rapidly  be  withdrawn  when  the  true  value 
of  such  inspection,  not  only  to  the  consumer,  but  also 
to  the  farmer,  waa  fully  appreciated  ;  indeed,  even  at 
present,  many  of  the  dairy  companies  and  private 
farmers  have  so  far  given  way  to  popular  opinion  that 
in  the  circulars  sent  round  by  them,  asking  for  custom, 
a  special  inducement  put  forward  is  that  the  cows  in 
these  dairies  are  under  the  direct  supervision  of  some 
medical  man. 

The  expense  of  instituting  such  a  system  might  in 
the  first  instance  be  considerable,  but  when  even  the 
small  series  of  experiments  that  wo  have  carried  on 
has  brought  to  light  the  fact  that  so  many  cows  with 
tubercular  udders  are  giving  milk  which  is  supplied 
(mixed  with  other  milk,  no  doubt,  and,  therefore, 
deprived  of  some  of  its  virulence)  to  consumers,  such 
expense  might  fairly  be  incurred.  A  mere  perfunctory 
and  irregular  inspection  would  certainly  not  meet  the 
requirements  of  the  case. 

In  Denmark,  where  tuberculosis  amongst  dairy  cattle  Voluntarj 
is  of  very  frequent  and  widespread  occurrence,  a  fort-  iuspectioi 
nightly  inspection  is  made  on  every  farm,  in  certain  farms  of 
voluntary  associations,  by  the  veterinary  surgeon,  and  milk  asso 
every  fortnight  all  animals  suffering  from  any  form  of  ciatioBso 
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disease  pass  through  his  hands,  whilst  every  animal  on  andSwed 
the  farm  is  inspected  once  a  month.  If  such  regular 
inspection  can  be  of  advantage  in  a  country  where  so 
large  a  proportion  of  the  wealth  is  derived  from  farm- 
ing and  dairying,  and  where  in  consequence  the  interests 
of  producers  must  hulk  so  much  more  largely  in 
proportion  to  those  of  the  national  consumer  than  in 
this  country,  and  if  these  producers  are  not  only  willing 
but  anxious  to  submit  to  inspection,  how  much  less 
should  inspection  be  shirked  in  this  country. 

I  have  spoken  of  frequent  and  systematic  inspec- 
tion by  veterinary  surgeons  ;  it  is  often  a  very  difficult 
matter  to  tell  whether  cattle  are  tuberculous  or  not, 
and  in  some  instances  before  the  use  of  tuberculin 
became  general  it  was  impossible  to  make  out  tuber- 
culosis when  confined  to  the  abdominal  and  thoracic 
glands  and  to  the  serous  membranes  of  these  cavities, 
even  in  a  fairly  advanced  stage,  the  general  condition 
of  the  animal  being  all  that  there  is  to  heljD  the 
veterinary  surgeon  to  make  the  diagnosis.  It  has  also 
been  pointed  out  that  tuberculosis  of  the  udder  may 
develop,  not  only  in  well  marked  cases  of  tuberculosis, 
but  also,  in  cases  such  as  those  above  described,  in 
which  the  udder  lesion  develops  with  extreme  rapidity, 
that  although  indistinguishable  at  one  A'isit  of  the 
veterinary  surgeon  it  may  be  well  developed  on  a  second 
visit  a  fortnight  later-,  this  lesion  in  such  a  case  oeing 
the  first  distinctly  recognisaljle  indication  of  tuberculosis 
in  the  animal.  Should  the  intervals  of  inspection  be 
greater  than  a  fortnight  the  value  of  inspection  would 
be  enormously  diminished  as  far  as  protection  of  the  con- 
sumers of  milk  against  what  must  now  be  recognised  as 
a  very  grave  danger  goes.  Beyond  this,  however,  it  has 
been  pointed  out  that  the  tubercular  lesion  of  the  udder 
may  occur  at  any  period  of  the  disease,  not  only  when 
it  has  been  localised  to  the  glands  or  to  special  cavities, 
but  also  when  the  disease  has  become  much  more 
generalised.  In  view  of  these  facts  the  following 
should  be  laid  down  as  definite  instructions  to 
veterinary  inspectors: — 

(a.)  That  all  tubercular   animals,  whether  affected 
with  udder  disease  or  not,  sjiould  by  eliminated 
from  a  dairy  supply,  removed  from  the  farm 
aud  slaughtered  at  as  early  a  date  as  possible^  inadairi 
it  being  pointed  out  to  t'\e  farmer  that  every  ^^wly.  1 
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day  that  the  animal  lives  diminishes  the 
value  of  the  carcase,  the  milk  being  no  longer 
of  the  slightest  value. 
{h.)  That  every  animal  suffering  from  any  disease  of 
the  udder  should  be  carefully  isolated  and 
milked  after  all  the  other  cows  have  been 
milked,  or  by  a  separate  milker ;  this  milk 
should  from  time  to  time  be  carefully  examined 
both  chemically  and  microscopically.  If  used  at 
all  it  should  be  carefully  boiled,  and  only  after 
such  treatment  should  it  be  given  to  pigs  or 
other  animals,  though  the  risk  of  doing  this 
should  be  carefully  pointed  out  to  the  farmer. 
Only  after  a  certificate  has  been  given  by  the 
veterinary  surgeon  in  consultation  with  the 
medical  ofBcer  of  health,  should  the  milk  from 
any  cow  suspected  of  udder  disease  be  allowed 
to  pass  into  circulation. 

(c.)  The  registration  of  all  dairy  premises  and  of 
every  animal  bought  for  or  sold  from  these 
premises  should  be  carefully  made  out  and 
Kept  by  the  veterinary  inspector,  and  notes  on 
the  condition  of  every  suspected  animal  should 
be  entered  up  at  each  visit.  Some  system  of 
notification  combined  with  one  of  compeasa- 
tion  would  add  euormoiisly  to  the  value  of 
this  system  of  inspection,  and  would  greatly 
facilitate  the  working  of  the  system.  The 
method  of  diagnosis  of  tuberculosis  in  cattle 
does  not  come  within  the  province  of  this 
investigation. 
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197  The  Steiulisation  op  makkedly  TnBEiictrLAK 
Material. 

The  second  question  to  be  answered  in  tliis  report 
is  under  what  conditions  can  tubercular  material  of 
known  great  virulence  be  rendered  innocuous  ?  In 
order  _  to  determine  the  answer  to  this  question  the 
inaterial  used  was  in  many  instances  of  much  greater 
virulence  than  many  of  the  "  natural  "  tubercular  milk 
that  were  used.  It  is  impossible  to  determine  the  relative 
susceptibility  of  the  human  subject  to  tuberculosis,  that 
is,  to  place  the  human  subject  in  a  definite  position  in 
the  scale  of  susceptibility  amongst  animals,  audit  must, 
therefore,  be  assumed  for  all  practical  purposes  that  he 
is  under  certain  conditions  quite  as  liable  to  take  the 
disease  as  the  most  susceptible  animal  used  in  our 
experiments.  As  infection  may  apparently  take  place 
from  any  part  of  the  alimentary  or  respiratory  tracts 
in  animals,  and  as  we  find  lesions  in  man  which  would 
indicate  that  he  also  is  liable  to  infection  from  similar 
points,  and  under  exactly  the  same  conditions,  it  must 
be  held  that  so  long  as  tuberculosis  can  be  produced  in 
animals  in  any  of  the  ways  mentioned  in  this  report,  so 
long  does  this  same  material  remain  capable  of  setting 
up  tuberculosis  in  the  human  subject. 

It  will  already  have  been  gathered  from  a  comparison 
of  the  feeding  experiments  made  on  pigs  with  injection 
experiments  carried  on  with  guinea-jngs,  that  so  long 
as  any  material  remains  infective  to  a  guinea-pig  by 
injection  so  long  or  nearly  so  long  does  it  remain 
capable  of  infecting  the  pig  from  the  tonsils  or  some 
part  of  the  pharynx,  and,  therefore,  it  must  be  held  as 
capable  of  setting  up  similar  lesions  in  the  human 
subject.  It  is  for  this  reason  that  the  iiyection  experi- 
ments assume  an  importance  which  is  usually  not 
assigned  to  them. 

Of  the  following  tables,  giving  at  a  glance  the  results 
obtained  by  this  extremely  infective  material  that  had 
been  heated  to  different  temperatures  and  for  different 
times,  one  is  devoted  entirely  to  experiments  on 
guinea-pigs  in  order  that  what  may  be  spoken  of  as  the 
constant  factors  might  be  as  much  alike  as  possible  ; 
the  records  of  the  results  of  experiments  on  "cats  and 
pigs  are  given  in  separate  tables. 

Tables  Nos.  LXXII.  and  LXXIII.,  give  at  a  glance 
the  outside  limits  at  which  infection  was  obtained; 
they  are  compiled  from  experiments  made  with  materials 
of  all  degrees  of  virulence  from  the  lowest  to  the 
highest  that  were  used,  and  they  indicate  fairly  well 
and  also  fairly  regularly  the  temperature  and  time 
(during  which  the  tempci'ature  is  maintained), 
necessary  to  render  such  material  innocuous  to  guinea- 
pigs  by  feeding  and  inoculation.  The  irregularity  of 
the  results  obtained  in  the  experiments  at "60"  C.  and 
65°  .0.  (there  being  a  rise  instead  of  a  fall  at  65°  C), 
must  be  accounted  for  on  the  supposition  that  a  more 
concentrated  or  more  virulent  material  was  used  for 
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Summary  of  Results  obtained  by  feeding  Guinea-pigs  with  Artificial  Tubercular  IVl 


OR  Milk  from  Cows  with  Tubercular  udders. 
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TABLE  .  LXXIII 


Summary  of  Results  obtained  by  Injecting  Cuinea-pios  Intraperitoneally  with 
Artificial  Tubercular  Milk  or  Milk  from  Tubercular  Udders. 
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both  feeding  and  injection  experiments  carried  on  at 
65°  0.  than  was  used  for  the  60°  C.  series. 

The  feeding  experiments  with  guinea-pigs  cannot  be 
finally  accepted  as  giving  the  limits  of  temperature 
necessary  to  sterilise  either  tubercular  meat  or  milk 
for  human  consumption,  bat  they  afford  most  important 
information,  whilst  the  injection  experiments  may  be 
looked  upon  as  affording  most  definite  information  on 
this  point.  It  will  be  seen  that  the  proportion  of  three  to 
one,  as  regards  the  time  of  heating  necessary  to  render 
tubercular  material  innocuous  (a)  by  injection  and 
(6)  by  feeding,  is  maintained  throughout  with  fairly 
well  marked  regularity,  and  where  the  rise  in  virulence 
is  marked  in  the  sets  of  feeding  experiments  carried 
on  at  60°  0.  and  65°  G.  a  corresponding  rise  is  seen 
in  the  injection  experiments. 

198  Although  these  tables  give  the  actual  results,  they 
not  indicate  in  graphic  form  the  effects  of  an  increase 
in  temperature  in  diminishing  the  time  of  exposure 
necessary  to  bring  about  the  complete  attenuation  of 
the  virus,  but  this  may  be  easily  seen  on  referring  to 
the  chart  (Table  No.  XLIV.)  in  which  the  outside  limits 
of  time  and  temperature  at  which  positive  results  were 
obtained  are  marked  on  a  graduated  straight  line 
one  inch  being  equal  to  an  hour.  Here  the  increase  of 
temperature  in  diminishing  the  time  necessary  _  to 
render  the  milk  innocuous  in  both  feeding  and  injection 
experiments  is  brought  out  very  distinctly. 

199  Feeding  Bxpekiments  with  Pigs. 

On  reference  to  Table  No.  LXXV.,  it  will  be  observed 
that,  with  one  exception,  every  animal  that  was  fed 
with  tubercular  milk  became  tubercular.  The  experi- 
ments were  carried  on  with  milk  maintained  at  different 
temperatures  between  60°  C.  and  80°  0.  for  times  vary- 
ing from  one  hour  down  to  five  minutes.  Control 
experiments  were  always  made  in  order  that  the  degree 
of  attenuation  might  bo  followed  by  comparing  the 
disease  as  produced  by  raw  tubercular  milk,  natural  or 
artificial,  with  that  produced  by  the  same  milk  heated 
for  the  various  times  at  the  different  temperatures. 
This  does  not  come  out  in  the  table,  but  on  reference 
to  the  descriptions  of  the  various  series  of  experiments 
(Part  XIII.)  it  will  be  seen  that  this  is  brought  out  in 
a  very  remarkable  manner,  the  course  of  the  disease 
being  prolonged  and  the  extent  of  the  infection  dimi- 
nished as  the  degree  and  time  of  heating  were  increased. 
It  was  not  necessary  to  have  separate  control  animals 
fed  with  non -tubercular  material  after  it  had  once  been 
proved  in  the  first  series  that  only  those  fed,  with 
tubercular  material  became  affected,  the  hygienic 
conditions  being  distinctly  favourable  to  the  preserva- 
tion of  the  health  of  the  animals.  Of  the  animaJs 
fed  with  the  attenuated  material,  the  one  that  remained 
unaffected  died  at  the  comparatively  early  period  of 
36  days,  a  period  possibly  too  early  for  the  develop- 
ment of  tuberculosis  from  the  attenuated  tubercular 
milk ;  this  animal,  however,  was  found  to  be  affected 
both  in  the  stomach  and  in  the  caecum  by  the  bacterial 
necrosis  figured  in  Plates  Nos.  V.  and  XX. 

These  experiments  with  pigs  are  specially  important 
in  so  far  as  they  bring  out  the  fact  that  tubercular 
material  remains  infective  for  feeding  after  prolouged 
heating,  at  higher  temperatures,  than  has  previously 
been  supposed  ;  after  much  longer  heating  indeed  than 
in  the  case  of  guinea-pigs  in  feeding  experiments,  and 
after  fully  as  long,  if  not  longer  exposure  to  these 
comparatively  high  temperatures,  when  injection  experi- 
ments are  carried  on  with  the  same  animals.  They 
therefore  indicate  the  necessity  of  carrying  on  the 
process  of  heating  much  further  than  is  usually  recom- 
mended in  order  to  render  such  material  perfectly 
innocuous  to  pigs,  and  therefore  to  remove  all  danger 
of  human  beiiigs  contracting  the  disease  when  this  same 
material  is  used.  It  is  unnecessary  to  enter  into  this 
question  further,  having  drawn  special  attention  to  the 
same  point  at  other  parts  of  the  report. 


200  TABLE  LXXV. 

Feeding  Experiments  with  Pigs,  using  Artificial 
TuBERCuiiAR  Material  heated  to  difeebbnt  Tem. 

PEEATUEES  PGR  VARIOUS  TiMES. 


Tempera- 
ture. 

Heated  to 

a 

a 

d 

a 

M 

d 

o 

n 

a 

M 

to 

20  min. 

a 
o 

CO 

d 
g 
o 

d  -4 

a    1  " 
^  1 

— ■ 

60'  C.  - 

+ 

+ 

65°  C.  - 

+ 

+ 

70°  C.  - 

+ 

+ 

+ 

75°  C.  - 

•t- 

+ 

+ 

80°  C.  - 

+ 

+ 

+  =  Where  experiments  gave  positive  results. 
—  =  Where  experiments  gave  negative  results. 
Where  spaces  are  blank  no  experiments  were  made. 
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In  Table  No.  LXXVI.,  in  which  are  set  forth  the  few- 
experiments  that  were  made  on  cats,  nothing  comes  out 
more  remarkably  than  the  extreme  irregularity  with 
which  cats  are  affected,  and  on  reference  to  the  few 
positive  results  obtained  it  may  be  readily  understood 
how  it  is  that  so  many  observers  have  been  unable  to 
satisfy  themselves  that  tuberculosis  could  be  induced 
in  cats  by  feeding,  but  having  in  mind  the  fact  that  it 
could  be  so  readily  induced  in  cats  by  injecting  raw 
tubercular  milk  into  the  peritoneal  cavity,  and  finding, 
too,  that  feeding  young  cats  with  raw  artificial  tuber- 
cular milk  as  well  as  the  raw  milk  from  cows  with 
tubercular  udders  very  frequently  set  up  tuberculosis, 
it  was  thought  advisable  to  push  the  experiments 
further  and  to  see  whether  it  was  not  possible  to  obtain 
some  cases  of  infection  by  feeding  young  cats 
with  the  heated  tubercular  milk.  It  is  evident 
from  the  four  positive  cases  obtained  out  of  these 
experiments  that  tubercular  milk  even  when  heated  to 
75"  C.  for  15  minutes  or  to  50°  C.  for  three  hours  may 
still  remain  capable  of  setting  up  tuberculosis  in  young 
cats  ;  in  older  cats  it  is  a  much  more  difficult  matter 
to  produce  tuberculosis,  even  with  the  raw  material, 
but  with  the  younger  animals  there  can  be  no  doabt; 
that  positive  results  are  fairly  easily  obtained.  This 
factor  of  age  also  should  be  borne  in  mind  in  connexion 
with  the  attection  of  young  children  by  tuberculosis  as  a 
result  of  ingesting  tubercular  milk  or  other  material 
either  raw  or  in  a  partially  sterilised  condition. 

TAELE  LXXVI. 

Feeding  Experiments  with  Cats  and  Kittens,  using 
Artipicial  Tubercular  Material  heated  to 
DiPPERENT  Temperatures  por  various  Times. 


Tempera- 
ture. 

Simply 
'heated  to. 

5  miu. 

10  min. 

15  min. 

20  min. 

30  min. 

.3 

S 

-V 

2  hours. 

3  hours. 

4  hours. 

50°  C.  - 

-f 

60  C.  - 

_ 

65°  C.  - 

70°  C.  - 

75°  C.  - 

+ 

+ 

80°  C.  - 



Only  fe\ 
experim 
carried 


+  =  Where  experiments  gave  positive  results. 
—  =  Where  experiments  gave  negative  results. 
Where  spaces  are  blanU  no  experiments  were  made. 
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PAKT  X. 


Delails  of  PoBt-mortam  EiaminationB  of  cows  from  which  Tubercular  Meat  and  Organs  were  obtained  for 
Experiments,  with  Details  of  Experiments  on  Animals. 
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PART  XL 


Cooking  (Roasting)  Experimenis  with  Meat  purposely  rendered  Infective  by  the  addition  of  obvious  ly 

Tubercular  Material. — ("  Smeared"  Meat.) 
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PART    X [  I . 


Details  of  feeding  and  injection  experiments  made  with  tuberculous  milk  taken  from  Cows  Nob.  20,21,24, 

and  25,  suffering  from  tuberculosis  of  the  udders  :  — 

Table  XCIX.,  heated  at  60°  C.  (140°  ¥.),  p.  222. 
Table  C,  heated  a,t  70°  C.  (158°  F.),  p.  223. 
Table  CI.,  heated  at  70°  C.  (158°  F.) ,  p.  226. 
Table  GIL,  heated  at  70°  C.  (158°  F.),  p.  227 

In  all  these  tables  the  records  of  the  experiments  with  heated  milk  are  placed  on  the  left  side  of  the  page, 
the  control  experiments  on  the  right.  The  two  halves  of  the  table  are  identical,  except  that  m  the  part  on  the 
left,  ill  the  second  column,  is  given  the  time  during  which  the  milk  was  kept  at  any  given  temperature.  _  ihe 
other  four  columns  are  alike  in  each  half.  In  the  first  the  numbers  and  species  of  the  animals  used  are  given ; 
0318  of  the  other  columns  in  each  is  devoted  to  the  number  of  feedings  or  injections,  the  numbers  of  the  naatenals 
used,  and  the  total  amount  given  in  each  case.  In  the  next  column  is  given  the  time,  m  days,  \t  which  the 
animal  died  or  was  killed  after  the  commencement  of  the  experiment;  and  in  the  lastcolumQ  are  given  the 
results  of  the  post-mortem  examination  and  any  remarks  or  notes  on  the  cases. 
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PART  XIII. 


Detaiia  of  feeding  and  injection  experiments  made  with  milk  to  which  manifestly  tuberctilous  material  had  been 
added,  heated  at  various  temperatures  : — 

Table  GUI.,  heated  at  50°  C.  (122°  F.),  p.  230. 

Table  OIV.,  heated  at  55°  C.  (131°  P.).  P-  238. 

Table  OV.,  heated  at  60°  C.  (140°  F.),  p.  243. 

Table  CVI.,  heated  at  65°  C.  (149°  F.),  p.  252. 

Table  CVII.,  heated  at  70°  C.  (158°  F.),  p.  262. 

Table  CVIII.,  heated  at  75°  C.  (167°  F.),  p.  270. 

Table  CIX.,  heated  at  80°  C.  (176°  F.),  p.  274. 

Table  CX.,  heated  at  85°  C  (185°  F.),  p.  277. 

Table  OXI.,  heated  at  90°  C.  (194°  F.),  p.  279.  _ 
In  these,  as  iu  the  previous  Tables,  the  records  of  the  experiments  with  heated  artificial  tubercular  milk  are 
placed  on  the  left  side  of  the  page,  the  control  experiments  on  the  right.  The  two  halves  of  the  Table  are 
identical,  except  that  in  the  part  on  the  left,  in  the  second  column,  is  given  the  time  during  which  the  milk 
was  kept  at  any  given  temperature ;  the  other  four  columns  are  alike  in  each  half.  In  the  first  the  number  and 
species  of  the  animals  used  are  given ;  one  of  the  other  columns  in  eaich  is  devoted  to  the  number  of  feedings 
or  injections,  the  numbers  of  the  materials  used,  and  the  total  amount  given  in  each  case.  In  the  next 
column  is  given  the  time  in  days  at  which  the  animal  died  or  was  killed  after  the  commencement  of  the 
experiment,  and  in  the  last  column  are  given  the  results  of  the  post-mortem  examinations,  and  any  notes  or 
remarks  on  the  cases. 
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PLATE  I. 


Fig. 

Photograph  of  the  abdominal  peritoneum  of  guinea- 
pig  injected  intraperitoneally  with  2J  cc.  of  material 
No,  1a.  (Part  XITI.,  Table  CY.,  p.  247).  Animal  died 
in  39  days.  The  extensive  distribution  of  tubercle 
in  the  serous  membrane  is  well  seen. 

The  following  are  the  notes  of  the  post-mortem 
appearances : — 

Tubercular.  Early '  tubercle  of  the  spleen.  An 
abscess  about  the  size  of  a  pea  had  formed  in  the  liyer, 
causing  adhesion  between  that  organ  and  the  diaphragm ; 
pancreas  enormously  enlarged  and  tubercular  ;  beautiful 
tubercles  (a)  over  the  surface  of  the  abdominal  wall,  and 


1. 

over  the  serous  surface  of  the  intestines ;  diaphragm 
studded  with  radiating  tubercle  running  along  the 
course  of  the  lymphatic  vessels  ;  a  number  of  tubercular 
points  in  the  lungs  ;  cervical  glands  enormously  enlarged 
and  cheesy. 

The  most  marked  feature  in  this  case  was  the  general 
distribution  of  the  tubercle  alungtbe  lines  of  the  lymphatic 
vessels  of  the  serous  membrane  (b)  on  the  surface  of  tho 
various  organs,  and  in  the  diaphragm,  in  this  latter 
ihe  radiating  distribution  of  the  tubercle  was  most 
marked.  The  lymphatic  glands  in  the  abdomen  wore 
aJJected,  though  in  very  varying  degrees.  Tubercle 
bacilli  were  found  in  several  of  the  lesions. 


Fig. 

Guinea-pig  fed  with  tubercular  milk  from  Danish 
Cow  No.  21  (Part  XII.,  Table  C,  p.  224)  heated  to 
70°  C.  for  15  minutes.  The  animal  was  killed  93  days 
afterwards. 

The  following  appearances  were  observed : — The 
spleen,  [b)  which  will  be  seen  to  the  right  of  the  cardiac 
end  of  the  stomach,  was  very  much  enlarged  ;  its  surface 
was  studded  with  light  grey  tubercular  patches.    A  few 


2 

similar  tubercule  nodules  were  seen  in  the  liver,  and  the 
mesenteric  and  mesocolic  glands  (a)  were  enlarged  and 
caseous.  There  was  no  trace  of  any  tubercle  in  the 
intestine  itself.  A  number  of  large  tubercular  nodules(c) 
were  seen  in  the  lung,  and  the  mediastinal  (cf)  and 
bronchial  glands  were  enlarged  and  caseous.  Tubercle 
bacilli  were  found  in  several  of  the  lesions. 
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ROYAL  COMMISSION  ON  TUBERCULOSIS  : 


PLATE  II. 
Fig.  3. 


G-ulnea-pig  injected  with  1  cc.of  raw  tubercular  milk 
taken  from  the  left  anterior  teat  of  the  udder  of  Cow 
No.  21  {Part  XII.,  Table  C,  p.  225).  The  animal  died  in 
53  days,  when  well-marked  tubercle  of  the  spleen  (&) 
was  found.  There  was  also  tubercle  of  the  liver  (c)  and 
of  the  under  surface  of  the  diaphragm  (d),  the  lines  of  tu- 
bercles being  arranged  radially  and  were  most  marked 
immediately  behind    the  xiphisternum.    The  glands 


behind  the  manubrium  sterni  and  along  the  left  side  of 
the  sternum  (ej  were  also  tubercular,  as  were  also  the 
lungs  and  the  glands  at  their  roots.  A  number  of  the 
mesenteric  and  mesocolic  glands  (a),  the  uoeliac,  and  the 
retro-psritoneal  glands  generally  were  in  various  stages 
of  disease.  Onmicroscopic  examination  tubercle  bacilli 
were  found. 


G-uinea-pig  injected  with  raw  tubercular  milk  from 
Cow  No.  20  (Part  XII.,  Table  XCIX.,  p.  223).  It  died 
20  days  after  the  injection. 

There  was  tubercle  at  the  seat  of  inoculation  (c),  very 
well  seen  from  the  peritoneal  surface.  Eadiating  from 
this  point  in  the  left  flank  was  a  regular  crop  of  minute 
tubercles  extending  to  the  region  around  the  kidney  and 
from  the  mesocolon  over  the  lumbar  muscles.  The 
omentum  was  contracted  and  contained  a  large  number 
of  young  tubercles.  The  mass  of  glands  in  the  lesser 
peritoneal  sac  was  completely  caseous  and  the  mesenteric 
glands  enormously  enlarged.  The  liver  (a)  was  in  an 
advanced  condition  of  tuberculosis,  and  in  it  were  a 
number  of  large  bile-stained  nodules,  and  scattered  over 
its  surface  numeroue  minute  grey  points.    The  under- 


surface  of  the  diaphragm  was  studded  with  beautiful 
miliary  tubercle.  The  spleen  (&),  which  has  been  tacked 
on  the  opposite  side  of  the  body  in  order  to  bring  it  from 
behind  the  stomach,  contained  a  number  of  tubercle 
nodules.  The  glands  in  the  falciform  ligament  and 
immediately  behind  the  sternum  (d)  were  tubercular,  as 
were  also  the  glands  behind  the  manubrium  sterni, 
between  the  clavicle  and  the  first  rib,  and  between  the 
third  and  fourth  ribs  on  either  side.  In  the  diaphragm 
tubercle  was  seen  to  be  radiating  from  the  central  tendon, 
towards  the  margins  immediately  beneatb  the  peritoneal 
and  pleural  surfaces.  The  lungs  were  somewhat  col- 
lapsed at  points  and  were  studded  with  well-developed 
catarrhal  pneumonic  patches,  probably  tubercular; 
tubercle  bacilli  were  found  on  microscopical  examination. 
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PLATE  III. 
Fi3.  5. 

Guinea-pig  injected  with  1  cc.  of  raw  tubercular  milk    in  faob  all  tlios3  within  the  folds  of  the  peritonoam,  were 
from  Cow  No.  24  (Part  XII,,  Table  Oil.,  p.227)  and  killed    also  affected.    The  lungs  (c)  and  bronchial  glaada,  the 
98  days  after  the  injection.    In  this  animal  the  spleen     anterior  and  posterior  mediastinal  glands,   and  the 
(b),  liver  (a),  and  pancreas  were  enormously  enlarged    glands  in  the  neck  were  all  enlarged  and  tubercular, 
and  distinctly  tubercular.    The  retroperitoneal  glands, 


Fig. 

A  large  luass  of  mediastinal  glands  from  Cow  No.  33 
(Part  X.,  Table  XOY.,  p.  206). 

The  glands  were  in  an  advanced  condition  of  tuber- 
culosis.   Scattered  throughout  were  numerous  caseous 


nodules,  especially  well  seen  in  the  cortex,  whilst  bore 
and  there  were  small  calcareous  points,  as  seen  in 
the  figure  at  a.  The  photograph  represents  the  mass 
as  half  the  natural  size. 
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ROYAL  COMMISSION  ON  TUBERCULOSIS 


PLATE  ly. 


In  this  specimen  we  have  the  tongue,  tonsils,  &c,  of 
a  pig  to  which  3,000  co.  of  the  milk  from  Cow  Wo.  21 
(Part  XII.,  Table  C.  p.  224)  had  been  given  in  three 
feedings.  The  animal  was  killed  at  the  end  of  116  days, 
when  it  was  found  that  the  tonsils  (&)  were  considerably 
enlarged  and  irregular  on  the  surface  owing  to  very 
marked  tubercular  ulceration ;  whilst  on  cuttiag  into 
them  several  purulent  abscesses  were  found.  The 
surrounding  glands  and  those  situated  near  the  anterior 
portion  of  the  jaw  and  running  down  the  neck,  form- 


.  7. 

ing  a  continuous  chain,  were  enormously  enlarged  and 
tubercular.  There  v^ere  also  small  ttibercular  nodules 
in  the  mucous  membrane  of  the  UTula  and  of  the  in- 
ferior nasal  fossDB.  The  mediastinal  and  bronchial 
glands  were  also  greatly  enlarged,  and  the  lungs  were 
tubercular  throughout,  but  especially  near  their  bases, 
where  there  were  tubercular  masses  of  considerable 
siBO.  On  the  under  surface  of  the  diaphragm  were 
numerous  tubercle  nodules. 


Pig. 

Fig.  8  represents  fairly  well  the  appearance  of  the 
spieen  from  this  same  case. 

In  this  organ  were  large  well-formed  tubercular  masses 
from  the  size  of  a  pea  to  that  of  a  filbert ;  these  projected 
considerably  from  the  surface  of  the  spleen,  and  many 
of  them  were  caseous.  There  were  small  caseating 
tubercular   points   scattered  over  the  surface  of  the 


8. 

liver,  and  small  tubercular  nodules  in  both  kidneys, 
althoiigh  the  mesentric  and  coeiiac  glands  were  distinctly 
enlarged  and  tubercular,  the  intestines  were  normal. 
Tubercle  bacilli  were  found  both  in  the  tonsils  and  in 
the  spleen. 

These  figures  are  considerably  reduced  from  the 
natural  size. 
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PLATE  Y. 
Fk}.  9. 


Photograph  of  a  section  of  the  tubercular  udder 
of  Cow  No.  21  (Part  X.,  Table  LXXXVII.,  p.  197). 
The  posterior  quarters  are  placed  above  in  the 
photograph. 

In  some  parts  of  the  section  there  was  absolutely 
no  normal  structure  left ;  there  was  nothing  left  but  a 
series  of  caseous  patches  and  nodules  (a),  whicn  in  some 
cases  were  soft  and  purulent.    Scattered  througliout  the 


remainder  of  the  section  were  yellow  caseous  points 
which  are  only  imperfectly  indicated  in  the  photograph, 
but  careful  examination  will  enable  the  observer  to  make 
out  projecting  caseous  points,  sometimes  single,  some- 
times in  little  groups,  the  surface  presenting  a  veiy 
different  appearance  from  that  of  a  normal  udder. 
A  cast  of  this  udder  was  also  prepared. 


Fig. 

A  photograph  of  the  inner  wall  of  the  stomach 
of  a  pig  that  had  been  fed  with  1,400  cc.  of 
artificial  tubercular  milk,  Nos.  8,  9.  11,  and  14  (Part 
XIII.,  Table  CVIL,  p.  264),  heated  at  70°  0.  for  30 
minutes. 

In  the  description  of  the  post-mortem  examination 
the  condition  of  the  stomach  is  not  referred  to,  as  the 
stomach  was  immediately  taken  off  to  be  photographed , 
so  that  the  notes  were  not  entered  in  the  regular 
protocol  book.  On  the  inner  surface  of  the  stomach  wall 
were  numerous  warty-looking  patches  and  ridges,  some 
of  them  a  couple  of  inches  long  and  half  an  inch  broad, 
whilst  others  were  about  three-quarters  of  an  inch  in 
diameter.  These  were  at  once  seen  to  resemble  the 
patches  of  bacterial  necrosis  that  had  been  described  in 
other  specimens,  and  it  was  decided  to  obtain  a  photo- 
graph of  thera  and  also  to  examine  them  microscopically 
(for  microscopic  appearances  see  fig.  47,  Plate  XX.). 
These  patches  were  paler  than  the  rest  of  the  mucous 


10. 

membrane,  the  surface  was  extremely  irregular,  g,g 
already  noted,  and  at  some  points  there  was  marlted 
ulceration  (a) ;  the  tissue  was  somewhat  hard  and  friable , 
breaking  down  readily  under  the  finger-nail  or  on  slight 
pressure.  ISTo  tubercular  structure  or  tubercle  bacilli 
could  be  made  out  in  any  of  the  organs,  but  the  tonsil  and 
adjacent  pharynx  were  studded  with  small  ulcers  in  the 
floor  of  which  were  yellow  points.  The  surrounding 
glands  in  the  neck  and  under  tne  jaw  showed  no  trace  of 
tubercle.  In  the  intestine,  near  the  ceecum,  was  an 
ulcerating  patch,  in  the  floor  of  which  were  a  few  yellow 
points.  There  were  also  greyish  points  in  some  of 
Peyer's  patches  in  the  small  intestine,  which,  however, 
were  not  tubercular.  In  the  cfficum  itself  was  a  hard 
ulcerated  patch  which  under  the  microscope  was  found 
to  be  in  a  condition  of  bacterial  necrosis.  The  mesenteric 
glands  were  slightly  enlarged  but  not  tubercular;  and 
the  spleen,  liver  and  lungs  were  all  normal. 
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nOYAL  COMMISSION  ON  TUBERCULOSIS: 


Fig.  11. 

Caecum,  large  intestine  and  Payer's  patches 
from  ti  guinea-pig  fed  with  300  grammes  of  raw- 
tuberculous  lung  from  Cow  No.  16  (Part  X.  Table 
LXXXIV.,  p.  193),  given  at  two  feedings.  The  guinea- 
pig  was  killed  35  days  after  the  first  feeding,  when  the 
two  glands  in  the  small  intestine  were  found  to  be 
slightly  enlarged  and  opaque.  There  were  similar 
small  opaque  patches  with  slightly  congested  areas 
around  them,  in  the  CEecum.  The  liver  and  the 
spleen  from  the  same  case  were  both  distinctly 
tubercular;  in  the  lungs  there  were  several  gelatinous - 
looking  patches,  in  which,  however,  no  bacilli  could 
be  found.  The  microscopic  examination  and  the 
presence  of  bacilli  gave  abundant  evidence  as  to  the 
tubercular  nature  of  the  other  lesions. 


B  VI. 

Fi«.  12. 

G-lands  of  the  small  intestine  of  a  guinea-pig 
affected  with  tubercle.  The  patches  were  opaque, 
some  considerably  raised  and  yellow  with  a  surrounding 
area  of  congestion.  There  were  also  several  minute 
tubercular  points  along  the  course  of  the  intestine 
between  the  larger  masses.  This  animal  had  been  fed 
with  artificial  tubercular  milk  (Pare  XIII.,  Table  CIIL, 
p.  230),  heated  at  60°  C.  for  one  hour.  It  died  at  the 
end  of  123  days,  when  it  was  found  that  the  mesocolic, 
Cffical,  mesenteric  and  coeliac  glands  were  enlarged  and 
caseous.  The  spleen  contained  a  few  tubercle  nodules. 
In  the  liver  the  tubercle  was  more  advanced.  There 
was  ulceration  of  both  large  and  small  intestine,  and 
the  tubercular  process  had  extended  directly  through  the 
posterior  part  of  the  diaphragm  to  the  lungs.  The 
mediastinal  and  bronchial  glands  were  also  affected. 
On  microscopical  examination  tubercle  bacilli  were 
found  in  considerable  numbers. 


Pig.  13. 

Caecum  and  small  parts  of  intestine  from  a  guinea- 
pig  once  fed  with  raw  grapes  from  the  ribs  of  Cow 
No.  31  (Part  X.,  Table  XCIIL,  p.  204).  The  guinea- 
pig  died  44  days  after  this  feeding.  In  the  small 
intestine  were  one  or  two  opaque  points,  not  yet  caseat- 
ing,  situated  near  the  ileo-cascal  valve  ;  in  each  one 
there  appeared  to  be  a  small  depression  in  the  centre,  but 
there  was  no  distinct  ulceration.  In  the  caecum  were 
rounded  projecting  tubercular  nodules,  most  of  them 
commencing  to  ulcerate  and  in  some  there  was  a 
very  marked  crateriform  depression.  The  mesocolic 
gland  seen  to  the  right  of  the  photograph,  and  the 
mesenteric  glands  were  enlarged  and  contained  a 
softened  caseo-purulent  material.  There  was  early 
tubercle  of  the  pancreas,  spleen  and  lungs,  but  the  liver 
appeared  to  be  quite  normal.  Tubercle  bacilli  were 
found  on  microscopical  examination. 


Pig.  14. 

A  small  patch  of  the  lower  part  of  the  small 
intestine  of  Cow  No.  33  (Part  X.,  Table  XOV.,  p.  206), 
somewhat  reduced  in  size  in  the  photograph.  In  this 
glandular  patch  were  numerous  opaque  yellow  points 
evidently  tubercular  and  undergoing  caseation.  The 
mucous  membrance  on  the  surface  had  at  one  or  two 
points  given  way,  but  this  was  not  at  all  a  marked  feature, 
though  here  and  there  were  small  central  ulcerated 
depressions  above  the  enlarged  tubercular  glands.  The 
surrounding  mucous  membrane  was  pinker  than 
normal  and  a  number  of  congested  vessels  might  be 
seen  running  transversely  towards  the  opaque  patches. 
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PLATE  VII. 


Fig. 

Photograph  taken  from  scraps  of  the  large  and  small 
intestines  of  a  guinea-pig  fed  with  roast  beef  taken 
from  Cow  No.  16  (Part  X.,  Table  LXXXIIL,  p.  190). 
This  guinea-pig  died  two  days  after  the  feeding,  and 
it  appeared  at  first  sight  that  we  had  to  deal  with 
a  case  of  tuberculosis  of  the  intestines,  accidentally 
acquired.  It  was  found,  however,  that  this  was  really 
a  case  of  pseudo-tuberculosis,  as  on  the  most  careful 
examination  no  tubercle  bacilli  could  be  found, 
though  numerous  micrococci  were  present  in  the 
lesion.  There  was  venous  congestion  of  the  largo 
instestine  and  of  the  cfBcum.  The  solitary  glands  and 
the  Peyer's  patches  in  the  small  intestine  were  enlarged 
and  oedematous  (c),  and  there  were  small  hcemorrhages 
into  their  substance.  There  were  similar  enlarged 
masses,  though  not  so  prominent,  in  the  cEecum  (a).  In 
addition  to  the  larger  masses  there  were  a  number  of 
minute  white  opaque  points  in  the  position  of  the 
solitary  glands.    In  one  or  two  instances  the  enlarged 


16. 

masses  in  the  Peyer's  patches  were  depressed  in  the 
centre,  and  there  was  slight  ulceratioii  (b)  of  the  surface. 
The  mesenteric  glands  were  enlarged  and  pale.  The 
liver  was  mottled  with  small  yellow  patches  distributed 
very  irregularly  over  its  surface.  The  spleen  was 
normal.  There  were  a  couple  of  yellowish  grey  points 
in  the  lungs,  and  the  mediastinal  glands  were  enlarged 
and  opaque.  The  patches  and  the  degenerated 
material  were  much  whiter  than  tubercular  nodules  in 
any  stage  of  development  and  the  breaking  down  was 
more  complete,  so  that  on  examination  microscopically 
one  could  not  make  out  even  the  outlines  of  any  cells  ; 
and  no  tubercle  bacilli  could  be  found  in  any  one  of 
the  lesions,  the  place  of  these  organisms  being  taken, 
as  above  stated,  by  micrococci.  This  condition  is 
especially  important  from  the  fact  that,  until  it  was 
examined  microscopically,  it  was  taken  to  be  an  atypical 
tubercular  lesion.  Without  microscopical  examinatioit 
it  may  readily  be  mistaken  for  tuberculosis. 


I^IG.  16. 


Cfficum  and  large  atld  small  intestines  of  a  guinea- 
pig  fed  with  33  cc.  of  Material  No.  6,  "artificial 
"  tubercular  milk"  (Part  XIIT.,  Table  CIII.,  p.  23). 
This  animal,  killed  61  days  after  the  feeding,  was  found 
to  have  large  tubercular  caseous  nodules  in  the  spleen. 
The  liver  and  the  mesenteric  glands  were  distinctly  tu- 
bercular,  whilst  in  the  large  (a)  and  small  (6)  intestines, 
as  seen  in  the  photograph,  there  was  most  extensive  and 
advanced  tubercle  with  well-marked  ulceration.  In 


this  case,  also,  the  glands  in  the  neck  were  considerably 
enlarged.  On  microscopic  examination  tubercle  bacilli 
were  found.  In  the  large  intestines,  especially  near  the 
Cfficam,  there  was  regular  honeycombing  of  the  mucous 
membrane.  There  were  numerous  small  crateriform 
ulcers  in  the  lower  part  of  the  small  intestine.  There 
were  also  numerous  opaqiie  yellowish  patches 
surrounded  by  slightly  vascular  areas ;  in  many  of 
these  patches  ulceration  had  fairly  commenced. 


3  F  4 


288 


ROYAL  COMMKSIOK  ON  TUi-i  EltCULOSIH  : 


PLATE  VIII. 


Fm.  17. 


Small  intestine  of  guinea- 
from   Cow  No.  31  (Part  X./ Table  XCIIL,  p"*2047 
Animal  died  in  92  days  after  it  was  fed. 

In  tliis  case  the  Peyer's  patches  were  opaque,  yellow 
and  non-vascular  (a,  a'  and  a'),  but  in  me  surrounding 
intestinal  wall  there  was  marked  congestion  of  the 
vessels,  whilst  those  vessels  near  the  surface  of  the 


!f  Z":"""  "'^'P''     ^^^'^"^^  membrane,  especially  in  the  region  of 
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opaque  patches,  stood  oat  very  prominently  and  may 
be  seen  in  the  photograph.  The  general  congestion 
may  also  be  seen  in  the  dark  areas  of  the  two  portions 
of  the  intestine  to  the  right.  Tubercle  bacilli  were 
found  in  this  specimen. 


Fig.  18. 


Small  intestine  and  case  am  of  guinea-pig  fed  with 
280  CO.  of  artificial  tubercular  milk  ISTos,  1,  2,  3,  and 
4,  heated  at  50°  0.  for  two  hours  (Part  XIIL,  Table 
cm.,  p.  231).  It  was  killed  172  days  after  the  first 
feeding. 

This  animal  was  one  of  three,  in  all  of  which  there 
was  early  tubercle.  There  were  a  number  of  tubercular 
patches  m  the  caecum  {a  and  a')  and  large  intestine,  one 
or  two  of  which  were  ulcerating.  In  the  small  intestine 
there  were  a  few  opaque  points  at  the  lower  part  (&),but 


ulceraHon  was  not  at  all  a  marked  feature.  Three  large, 
firm,  white,  fibrous  nodules  were  also  found  in  the  spleen', 
and  there  was  well-marked  tubercle  in  the  liver.  The 
mesenteric  and  mesocolic  glands  were  greatly  enlarged 
and  hardened,  especially  those  attached  to  the  ca3cum. 
In  the  lungs  were  numerous  light,  grey  nodules,  but  the 
glands  at  the  root,  though  somewhat  enlarged,  were  not 
distinctly  tubercular.  Tubercle  bacilli  were  found  on 
microscopic  examination. 


{To  face  page  289.) 


INQUIEY  III. 


APPENDIX. 


289 


PLATE  IX. 
Fig.  19. 


Large  intestine,  casoam,  and  small  intestine 
of  gmnea-pig  twice  fed-  with  raw  milk  from  Cow 
No.  25  (Part  XII.,  Table  CI.,  p.  226).  Killed  119  days 
afterwards. 

As  will  be  seen  from  the  photograph,  the  intestines, 
both  large  {a  and  h)  and  small  (c  and  d),  were  extensively 
ulcerated.  The  mesenteric  and  mesocolic  glands  were 
greatly  enlarged.    There  were  numerous  large  tubercle 


nodules  in  the  spleen  and  a  number  of  fine  tubercular 
points  in  the  liver.  There  were  similar  minute 
points  in  the  lungs,  and  the  glands  at  the  root  of  the 
lung  and  the  anterior  mediastinal  glands  were  enlarged 
and  tubercular.  Tubercle  bacilli  were  found  in  cover- 
glass  preparations  and  sections  made  from  the  organs 
of  this  animal. 


Fig. 

Guinea-pig  fed  with  25  cc.  of  raw  artificial  tubercular 
milk  No.  9  (Part  XIII.,  Table  CVII .,  p.  264),  and  killed 
56  days  afterwards.  The  intestines  {a,  h,  c,  and  d),  as  will 
be  seen  from  the  photograph,  were  distinctly  tubercular 
and  ulcerated.  The  tubercular  patches  were  opaque 
and  somewhat  yellow,  with  slightly  ulcerated  points  on 
the  surface.  The  surrounding  mucous  membrane  was 
somewhat  congested.   Tubercle  bacilli  were  found  on 


20. 

microscopic  examination.  The  other  lesions  in  this 
animal  were  enlargement  of  the  glands  under  the  jaw 
and  in  the  neck,  and  adhesion  of  the  lungs,  which 
contained  large  masses  of  tubercle,  to  the  chest  wall ; 
the  post-sternal,  mediastinal  and  bronchial  glands  were 
all  tubercular  and  caseous:  the  spleen,  liver  and 
mesenteric  glands  were  all  markedly  affected  with 
tuberculosis,  the  latter  being  enormously  enlarged. 
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Fig.  21. 


SectioD  of  small  intestine  of  guinea-pig  fed 
with  boiled  meat  from  Oow  No.  16  (Part  X.,  Table 
LXXXIV.,  p.  192),  in  whieli  it  was  thonght  that  there 
might  be  some  tuberculosis  of  the  solitary  glands.  On 
microscopic  examination,  however,  it  was  found  that 
the  wall  of  the  intestine,  with  the  exception  of  increased 
cellular  infilfcration  at  one  or  two  points,  was  absolutely- 
normal.  No  tubercle  bacilli  could  be  found,  nor  was 
there  any  other  evidence  of  tubercle.  This  section, 
therefore,  may  be  taken  as  representing  the  appearance 
of  the  healthy  mucous  (a)  and  serous  (6)  membranes, 
(x.  70.) 


Pig.  22. 

Photograph  of  section  of  the  small  intestine  at 
the  margin  of  a  very  early  tubercle  nodule  from 
guinea-pig  fed  with  raw  tuberculous  lung  of  Cow  No.  16 
(PartX.,  Table  LXXXIV.,  p.  193,  the  second  animal 
of  the  set),  in  which  there  was  noted,  on  naked-eye 
examination,  very  early  tubercle  in  the  intestine.  To 
the  right  of  the  photograph  the  comparatively  healthy 
villi  supported  on  a  delicate  connective  tissue  papilla 
and  covered  with  layers  of  cubical  epithelium  may  be 
made  out  (a)  ;  whilst  to  the  left  (&)  the  marked  cellular 
infiltration  of  the  papillae,  so  characteristic  of  the 
tubercular  process,  is  very  well  brought  out ;  this 
infiltration  extends  from  the  mucous  down  to  the 
serous  surface,    (x.  100.) 


Fig.  23. 

Photograph    of   the     intestine    of     one    of  the 
animals  fed  on  raw  tuberculous  glands  of  Cow  No.  21 
.(Part  X.,  Table  LXXXVIL,  p.  195).    This  animal  was 
killed  26  days  afterwards.    There  were  well-marked 
lesions  in  l,he  intestine,  in  the  liver,  and  in  the  spleen.  On 
examining  the  intestine  a  number  of  opaque,  thickened, 
tubercular-looking  patches  were  seen.    Of  these  we  have 
here  a  photograph,  in  which   the  great  thickening 
of  the  mucous  and  sub-mucous  tissue  can  be  made  out ; 
this  was  due,  apparently,  to  the  accumulation  of  a  con- 
siderable number  of  new  cells.    At  the  margins  of  the 
growth,  the  villi  with  their  epithelial  coverings  are 
almost  normal  in  appearence  (c),  ljut  near  the  centre  (ct) 
it    will    be   observed   that   they    have  undergone 
marked  degenerative  changes,  that  we  have,  in  fact, 
a  process  of  commencing  ulceration.   In  the  centre  of 
the  consolidated  patch  is  a  small  caseous,  degenerated 
area  (&)  which  comes  out  black  in  the  photographs. 
The  serous  membrane  (d)  is  practically  intact,  (x.  25.) 


Fig.  24. 

Photograph  of  a  piece  of  the  centre  of  the  same 
patch  but  magnified.  Here  the  ulcerating  surface 
is  well  seen  to  the  right  (a),  to  the  left  we  have  the 
remains  of  the  epithelial  covering.  The  new  cell  tissue 
(&),  evidently  with  numerous  lymph  spaces  but  no 
vessels,  is  well  seen.  The  dark  caseous  patch  a 
little  to  the  right  of  the  centre  (c)  and  the  normal 
peritoneal  covering  (d)  with  wide  lymph  spaces  beneath, 
are  also  well  brought  out.    (x  100.) 
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Fig.  25. 

Cirrhotic  liver  of  guinea-pig  fed  with  Material 
No.  5  (Part  XI„  Table  XCVIII.,  p.  220).  This 
animal  died  38  days  after  being  fed,  when  no 
specific  evidence  of  tuberculosis  could  be  found.  On 
examining  the  liver  microscopically,  however,  it  was 
evident  that  there  was  an  increase  of  young  cellular 
connective  tissue  around  the  bile-ducts,  whilst  between 
the  columns  of  liver  cells  there  was  marked  increase  in 
the  amount  of  connective  tissue,  the  liver  cells  them- 
selves were  atrophied,  the  bands  of  connective  tissue 
between  them  being  wide  and  not  very  cellular.  There 
was  not  the  slightest  trace  of  any  tubercular  process, 
though  there  must  have  been  some  irritative  process 
going  on  to  set  up  such  a  marked  interstitial  hepatitis 
as  has  here  been  developed  : — 

(a)  Bile-duct; 

(h)  Small-celled  infiltration  in  portal  space  ; 
(o)  Clump  of  atrophied  liver  cells  ; 
{d)  Band  of  connective  tissue,  (x.  75.) 


Fi&.  26. 

Section  through  one  of  the  greyi  li  white  nodules 
found  'm  the  liver  of  a  guinea-pig  fed  with 
Materials  Nos.  8  and  9  heated  to  75°  C.  (Table 
OVIII.,  Part  Xni.,  p.  270),  killed  104  days  after  the 
first  feeding.  The  animal  received  170  cc.  in  alL  It  is 
evident  that  in  this  case  also  there  is  an  increase  of 
fibrous  tissue  in  the  portal  spaces,  and  it  was  thought 
before  microscopic  examination  was  resorted  to,  that 
these  portal  infiltrations  might  be  due  to  the  presence 
of  tubercle  bacilli.  No  tubercle  bacilli  could  be  found, 
but,  as  will  be  seen  from  the  photograph,  there  is  new 
formation  of  vascular  connective  granulation  tissue 
around  the  bile-ducts  in  the  portal  spaces. 

{a)  Small  bile-duct ; 

(b)  Capillary  vessel ; 

(c)  NucleiiB  of  connective  tissue  corpuscle,   (x.  300.) 


Fig.  27. 

Photograph  of  a  section  made  through  a  pale 
patch  in  the  liver  of  a  guinea-pig  that  came  from 
Seven  Dials,  in  which  the  naked-eye  appearances 
might,  on  superficial  examination,  be  mistaken  for 
those  of  tuberculosis  of  the  liver.  On  microscopic 
examination  the  greyish  patches  were  found  to 
consist  of  columns  of  atrophied  liver  cells  («-)  in  which 
there  was  advanced  fatty  degeneration,  whilst  between 
these  columns,  the  portal  capillaries  were  of  con- 
siderable size  (b)  and  there  was  marked  increase  of  the 
delicate  connective  tissue  lying  in  the  inter-columnar 
spaces.  No  evidence  of  tubercular  structure  could  be 
found  at  any  point  in  the  liver,   (x.  180.) 


Fig.  28. 

Liver  from  guinea-pig  injected  intraperitouoally 
with  f  cc.  of  a  mixture  of  200  cc.  of  the  serous  fluid 
taken  fresh  from  the  most  affected  quarter  of  Cow 
No.  21  (Part  XII.,  Table  C,  p.  225),  plus  300  cc.  of  fresh 
milk,  the  whole  heated  at  70°  0.  for  10  minutes. 
The  animal  died  in  31  days.  The  liver  was  pale  and 
fatty  looking;  there  was  some  congestion  of  the 
lungs,  but  no  further  evidence  of  tuberculosis.  On 
microscopic  examination  the  liver  was  found  to  be  a 
most  typical  example  of  fatty  infiltration,  large  globules 
of  fat  (a.)  distending  the  liver  cells  and  pushing  the 
nuclei  to  one  side.   (x.  80.) 
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Fig.  29. 

Liver  of  guinea-pig  which  received  an  intra- 
peritoneal injection  of  2  co.  of  an  emulsion  of  a  raw 
glandfrom  Cow  No.  11  (Part  X.,  Table  LXXX.,  p.  187.) 
This  gland  appeared  somewhat  softened  but  showed 
no  evidence  of  any  tubercular  mischief.  In  the  part 
photographed  is  a  small  interstitial  mass  of  leucocytes 
(h)  or  connective  tissue  cells  near  a  branch  of  the  portal 
vein.  To  the  naked  eye  this  appeared  almost  like  a 
minute  tubercle  nodule,  but  on  careful  microscopic 
examination  no  tubercle  bacilli  could  be  found,  and  there 
was  no  evidence  of  any  hyaline  or  caseous  degeneration 
of  the  new  cells.  There  is  slight  fatty  infiltration  of 
some  of  ihe  liver  cells  in  the  immediate  neighbourhood 
of  the  portal  spaces,    (x.  85.) 


Fig.  30. 

Section  of  a  liver  from  a  guinea-pig  fed  with 
80  cc.  of  Material  No.  8  (Part  XIII,,  Table  CIX., 
p.  274.)  This  material  had  been  heated  to  80°  C.  and  the 
animal  was  killed  98  days  after  the  first  feeding.  A 
small,  round,  grey  nodule  was  seen  in  the  liver  and  it 
was  thought  that  this  might  be  tubercular.  On 
microscopic  examination,  however,  it  was  found  that 
near  the  surface  was  a  small  abscess  which  at  &  had  begun 
to  soften,  whilst  in  the  immediate  neighbourhood  thei'e 
was  a  considerable  small  round-celled  infiltration  (c).  In 
this  area  of  small  round-celled  infiltration  the  liver  cells 
appeared  to  be  undergoing  degenerative  changes,  whilst 
immediately  around  they  were  in  a  condition  of  cloudy 
swelling,    (x.  60.) 


Fig.  31. 

Fig.  31  is  a  low-power  photograpn  of  the  section 
from  which  fig.  26  was  photographed  under  a  higher 
magnification.  The  bile-ducts  (a),  the  new  connective 
tissue  formation,  and  the  small  round-celled  infiltration 
(h)  are  here  exceedingly  well  brought  out.  We  have 
practically  a  condition  of  interstitial  cirrhosis  following 
a  somewhat  acute  hepatitis,    (x.  60.) 


Fig.  32.  " 

Another  section  from  the  liver  represented  in  Fig, 
29,  which  shows  a  similar  patch  of  young  cells  (a) 
near  the  point  of  junction  of  two  of  the  small  portal 
vessels.  Here  again  no  tubercle  bacilli  could  be  found ; 
we  have  simply  a  slight  localised  interstitial  hepatitis, 
such  as  appears  to  be  the  sequel  of  ingestion  of  irritant 
matters  and  their  absorption  along  the  lines  of  the 
portal  veins.  These  specimens  were  photographed 
because  they  may  resemble,  both  naked  eye  and 
microscopically,  minute  tubercle  ■nodules  in  the  liver, 
(x,  180.) 
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Fig.  33. 

Section  through  the   small  intestine  of  a  guinea- 
pig  injected  with  6i  cc.  of  artificial  tubercular  milk, 
5a  and6  (Part  XIII.,  Table  CVII.,  p.  269),  heated  at 
70°  C.  for  one  hour.    This  animal  died  11  days  after  the 
injection,  when  it  was  found  that  there  had  been 
peritonitis  and  adhesion  between  the   visceral  and 
parietal  serous  membranes.    At  one  or  two  points 
there  were  several  large  adenoid  patches  with  small 
opaque  areas  in  the  mucous  membrane  of  the  intestine 
over  the  adherent  surfaces.    On  examination  of  some  of 
of  these  swollen  patches,  the  appearances  represented 
in  this   figure   were   observed.     The   opaque  patch 
consisted  of  tissue  in  an  advanced  stage  of  necrosis  (a), 
whilst  surrounding  this  dead  mass  numerous  leucocytes 
(&)  and  micro-organisms  were  found.  These  micro-organ- 
isms were  in  the  form  of  short  bacilli,  some  of  them 
appearing  almost  like  diplococci,  as  the  ends  were  so 
much  more  distinctly  stained  than  the  central  portion. 
This  was  evidently  a  necrosis  due  to  the  action  of 
some  organism    other  than   the  tubercle  bacillus, 
(x.  80.) 


Fig.  34. 

Photograph  of  a  small  nodule  of  the  spleen  of 
gainea-pig  that  had  been  inoculated  with  a  piece  of 
the  buttock,  roasted  2i  hours,  from  Oow  No.  15  (Table 
LXXXIII.,  Part  X.,  p.  190).    The  animal  was  killed  49 
days  after  the  inoculation,  when  it  was  found  that  the 
wound  had  not  quite  healed.    All  the  organs  except 
the  spleen  were  perfectly  normal,  but  in  the  spleen  were 
several    nodules   which  to    the    naked    eye  looked 
exceedingly  like  small  infarctions.    On  section  these  ^ 
nodules  were  found  to  consist  of  three  layers  :  One 
(a)  necrotic  area  in  which  the  cells  were  dead  and  had 
become  fused    into  irregular  masses  ;  in    it  were  a 
number  of  short  bacilli  similar   to  those  present  in 
the  necrosed  area  of  the  intestine  represented  in  Fig.  33, 
but  no  tubercle  bacilli  could  be  made  out.    Around  this 
was  a  zone  (c)  of  connective  tissue  and  leucocytes, 
with  (b)    shadowy-looking   splenic    tissue  between, 
(x.  75.)    (d)  Normal  spleenic  tissaes.    This  is  evidently 
another  case  of  pseudo  tuberculosis,  a  condition  several 
times  met  with  in  animals  injected  with  emulsions 
of  meat  or  glands,  both  cooked  and  in  the  raw  condition. 
It  is  not  a  tubercular  lesion,  but,  unless  very  carefully 
examined,  may  readily  be  mistaken  for  one. 


Fig.  35. 

Fig.  35  represents  a  very  similar  condition  of  the 
spleen,  in  which,  however,  the  central  degenerating 
area  (a)  is  larger  and  the  line  of  demarcation 
between  the  necrotic  area  (b)  and  the  surrounding  tissue 
(c),  though  distinctly  seen,  is  not  in  the  form  of  such  a 
prominent  fibrous  capsule.  The  guinea-pig  from  which 
this  spleen  was  taken  had  also  been  inoculated  with 
raw  meat  taken  from  the  ribs  of  Cow  No.  15  (Table 
LXXXIII.,  Part  X.,  p.  190).  The  inoculation  wound  was 
quite  healed.  The  spleen  presented  the  same  nodular 
infaroted  appearance ;  the  other  organs  were  quite 
nonnal.    (x.  80.) 


Fig.  36. 

Photograph  of  a  section  through  a  small  yellow 
nodule  about  the  size  of  a  millet  seed,  which 
was  found  near  the  surface  of  the  liver  of  a  guinea-pig 
that  had  been  injected  with  l|cc.  of  artificial  tubercular 
milk  No.  10  (Part  XIII.,  Table  0 VII.,  p.  267),  which 
had  been  heated  to  70°  C.  for  ten  minutes.  The  animal 
was  killed  101  days  after  the  inoculation.  On  microscopic 
examination  this  small  nodule  was  found  to  be  made  up 
of  a  little  mass  of  organising  connective  tissue  (a)  in 
which  were  running  a  number  of  small  blood jvessels.  At 
one  side  of  the  mass,  and  near  the  surface  of  the  liver, 
were  numerous  leucocytes  (&)  and  young  connective 
tissue  cells  in  which  the  blood  channels  were  larger  and 
more  numerous  than  were  those  in  the  older  fibrous 
nodule.  Immediately  under  the  capsule  there  wa.s  a  dis- 
tinct line  of  demarcation  (c)  between  this  mass  of  cellular 
tissue  and  the  surrounding  liver  substance  (d).  Not  a 
single  tubercle  bacillus  could  be  found  on  the  most 
careful  examination,  and  we  were  compelled  to  come  to 
the  conclusion  that  this  growth  was  not  of  tubercular 
origin,    (x.  70.) 
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Fig.  37. 


Photograph  of  section  of  tubercle  of  the  lung  of  a 
pig  fed  with  raw  meat  from  Cow  21  (Part  X.,  Table 
LXXXVII.,  p.  195) ;  this  pig  was  killed  72  days  after  the 
feeding.  The  glands  at  the  root  of  the  lung  were  not 
enlarged,  but  in  the  lung  itself  there  was  a  small  c&seous 
mass  suspiciously  like  a  tubercle  nodule.    To  the  left  of 


the  section  (a)  is  normal  lung  tissue,  to  the  right  is  an 
area  in  which  there  was  evidence  of  a  caseous  broncho- 
pneumonic  process.  In  the  lower  part  is  a  regular 
tubercle  follicle  (c),  caseating  in  the  centre,  with 
reticular  adenoid  tissue  around.  Tubercle  bacilli  were 
demonstrated  in  this  specimen,    (x.  80.) 


Figs.  38  and  39. 

Figs.  38  (x.  80)  and  39  (x.  180)  are  photographs  from 
the  lung  of  a  guinea-pig  injected  intraperitoneally  with 
5  CO.  of  the  unsterilised  milk  from  the  front  left  teat  of 
an  emaciated  cow  in  which  no  trace  of  tuberculosis 
could  be  found.  At  one  or  two  points  in  the  lung 
there  was  some  peribronchitis  and  slight  perivascular 
infiltration,  and,  as  represented  in  Fig.  39,  a  section 
through  one  of  the  blood  vessels  (b)  and  its  surrounding 
lymphatics  disclosed  the  presence  of  a  .small  cellular 
nodule  (c).  In  this  nodule,  however,  it  was  impossible  to 
distinguish  any  degenerative  hyaline  or  caseating 
change  in  any  part ;  nor  could  tubercle  Ijacilli  be  found 
after  the  most  careful  search,  There  was  evidently  no 
exten&ion  of  the  process  from  this  one  point,  and  the 
lesion  cannot  be  looked  upon  as  in  any  sense  of 
tubercular  origin. 

{a)  Normal  lung  or  lung  with  slight  catarrhal  changes 
only, 

(&)  Lumen  of  blood  vessel. 

(c)  Perivascular  small  celled  growth  or  infiltration. 


Fig.  40, 

Tubercle  bacilli  photographed  from  a  cover-glass 
preparation  of  the  fluid  squeezed  from  a  tubercular 
nodule  of  the  spleen  of  a  guinea-pig  injected  with 
artificial  tubercular  milk,  ISTos.  1  and  2  (Table  CIV., 
Part  XIII.,  p.  240),  heated  at  60°  C.  for  45  minutes.  In 
this  case  there  was  early  tubercle  of  the  spleen, 
pancreas,  and  mesenteric  glands,  and  more  advanced 
disease  in  the  deep  inguinal  and  coeliac  glands ;  the  post- 
sternal  glands  were  also  affected,  but  the  other  organs 
were  normal.  It  will  be  seen  that  tubercle  bacilli  were 
present  in  considerable  numbers,    (x.  1,000.) 
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Fig.  41. 


Low-power  photograph  of  one  of  the  small  grey 
areas  in  the  muscles  of  Oow  No.  12  (Part  I.,  p.  113), 
which  simulated  grey  miliary  tubercular  granulations. 
It  will  at  once  be  seen  that  the  muscle  fibres  are 
swollen  and  have  undergone  a  hyaline  or  vitreous 
degeneration,  the  degenerated  mass  being  fragmented 
apparently  through  traction  by  the  healthy  muscle.  It 
will  be  noted,  too,  that  in  the  immediate  neighbour- 


hood  of  the  hyaline  patch  there  is  a  slight  increase  in 
the  number  of  leucocytes  in  the  connective  tissue  cells ; 
this  becomes  more  marked  after  a  time,  and  we  have  the 
formation  of  a  fibrous  tissue  capsule  around  the  de- 
generating area.  In  this  specimen  a  indicates  the 
degenerating  muscle,  h  and  normal  muscle  fibres, 
c  areolar  connective  tissue,    (x.  80.) 


Fig  42.  : 

In  Fig.  42,  in  which  the  magnification  is  very  breaking  down,  has  lost  its  transverse  striation ;  and 

much  higher,  the  diflPerence  in  appearance  between  the  d,  normal  muscle  fibre,  in  which  the  striation  is  still 

degenerated  muscle  (a),  which  has  undergone  a  granular  distinctly  marked,  is  well  seen.    At  c  are  nuclei  of 

disintegration  after  the  occurrence  o£  the  great  swelling  connective  tissue  and  adipose  cells,    (x.  400.) 
of  the  fibre ;  J,  of  the  fibre  which,  though  not  yet 
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PLATE 
Fig. 

Drawing  of  a  group  of  opaque  tubercle 
nodules,  situated  near  the  lower  end  of  the  small 
intestine  of  a  guinea-pig  fed  once  with  raw  grapes  from 
the  ribs  of  Cow  No.  31  (Part  X.,  Table  XCIII.,  p.  204). 
The  animal  died  45  days  after.  The  tubercle  nodules  of 
this  group  were  opaque,  yellowish,  and  one  or  two  of 
them  (a)  were  slightly  depressed  in  the  centre.  The 


XVI. 

mucous  membrane  in  the  immediate  neighbourhood 
was  somewhat  flushed,  and  a  number  of  distended 
yessels  (b)  could  be  seen  running  at  right  angles  to  the 
long  axis  of  the  intestine  and  in  between  the  tubercle 
nodules.  In  this  animal  the  mesenteric  and  ccecal 
glands  were  enlarged,  cheesy,  or  in  some  cases 
gelatinous  looking  ;  they  were  evidently  tubercular. 


iTo  face  page  296.)  TNQUIEY  III. 

PLATE  XVI.  - 


h 


WToocjoocL  HOI 


Wymojvdc  SonsL^Luh  5754- Z 


r 


I 


I'lcvteJm. 


{To  face  page  297.)  IISTQUIET  III. 


Fig.  44. 
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PLATE  XVII. 
Fig.  44. 

Section  through  the  margin  of  a  tubercular  nodule  in     whilst  in  the  lumen  we  have  a  peculiar  hyaline  mass  in 
the  udder  of  Cow  No.  21  (Part  X.,  Table  LXXXVII.,     which  are  embedded  (a)  a  couple  of  bacilli  in  one  duct, 
p.  195),  left  anterior  quarter.  The  nucleiof  the  epithelial     {h)  a  large  number  of  tubercle  bacilli  in  the  neighbour- 
cells  lining  the  ducts  are  somewhat  irregular,  and  the     ing  duct.    (x.  700.) 
cells  are  evidently  undergoing  degenerative  changes, 
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KOYAL  COMMISSION  ON  TUBELCULOSIS  : 


PLATE  XVIII. 


Fig.  45. 


Section  of  tubercular  udder  from  Cow  No,  32  (Part  X., 
Table  XCIV.,  p.  205)  slaugMered  at  Camden  Town,  the 
udder  of  which  is  now  at  the  museum  of  the  Royal 
Yeterinfiiry  College.  This  section  was  made  through  a 
part  of  the  udder  in  which  the  tubercular  process  was 
well  advanced.    The  nuclei  still  stain  distinctly,  but  be- 


tween them  there  is  a  homogeneous  looking  mass  in 
which  tubercle  bacilli  are  scattered  in  considerable  num- 
bers. Some  of  the  nuclei  in  this  specimen  are  evidently 
disintegrating  and  undergoing  degenerative  and  atrophic 
changes,  whilet  at  one  or  two  points  the  bacilli  appear 
to  be  actually  within  the  degenerating  cells,    (x.  700.; 
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PLATE  XDC. 


Fig.  46. 
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PLATE  XIX. 


Fig.  46. 


Section  of  lung  of  kitten  fed  with  artificial  tubercular 
milk  No.  5  (Part  XIII.,  Table  GUI.,  p.  231).  In  this 
case  the  thickening  of  the  interalveolar  septa  (a)  and 
the  tubercular  catarrhal  process  (b)  were  well  marked. 
The  tubercle  bacilli  were  present  in  considerable 
numbers  in  the  breaking-down  epithelial  cells  and  also 
around  the  inter-alveolar  capillary  vessels.  The  animal 
received  100  cc.  of  the  material  and  was  fed  with  a  spoon, 


and  it  is  probable  that  infection  was  due  to  inhalation 
of  some  of  the  fluid  which  should  have  been  swallowed, 
as  both  the  lungs  and  the  posterior  mediastinal  and 
bronchial  glands  were  tubercular,  but  there  was  no 
tubercle  of  the  intestine  or  of  any  of  the  abdominal 
organs.  This  animal  was  kept  in  a  cage  in  the  open  air, 
and  there  was  no  possibility  of  infection  from  any  other 
accidental  source,    (x.  700.) 
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PLATE  XX. 
Fig.  47. 

Section  through  the  mucous  membrane  of ,  one  of  the    and   others.     The  tissue  between  has  undergone  a 
roughened  warty-looking  growths  of  the  stomach  of    kind  of  hyaline  necrotic  change,   and  contains  no 
the  pig  represented  in  fig.  10,  Plate  V.     Near  the     traces  of  nuclei.    The  epitheleium  has  been  cast  off  and 
surface  is  a  dense  felted  network  of  bacteria,  sunilar     the  surface  appears  to  be  crumbling  away.    There  is  no 
J;o  those  described  by  Bang,  Hamilton,  McFadyean     evidence  that  this  is  in  any  way  tubercular,  (x.  700.) 
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Plate  JXr. 


Fl  G  U  R  E  48. 


Wymaii  8t  So^s,L^•',  Libh,  jf/^f  e 


APFEKDIX. 


301 


PLATE 
Fig. 

Sheteh  of  Sterilising  Apparatm. 
b.  Matcli-wood  casing  of  outer  bath- 
ed. Bunsen  burner  for  heating  water. 

k.  Flue  through  which  heated  air  can  escape  directly 
without  passing  through  "  U "  tube  when 
damper  (l)  is  raised. 

m.  Flue  through  which  heated  air  escapes  after 
passing  through  "  U  "  tube,  see  Fig.  49. 


XXI. 
3. 

n.  Regulating  weight  which  slides  on  lever  of  regu- 
lating valve. 

o.  Upper  end  of  thermometer  by  which  temperature 
in  the  outer  bath  is  recorded. 

r.  Box  filled  with    packing   in  which    flues  are 
embedded. 

s.  Wooden  supports  of  steriliser. 

t.  Rough  wooden  stand  to  raise  steriliser  from  floor. 

u.  Gas  supply. 
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PLATE  XXII. 
Fig.  49. 


Drawing  of  Section  of  Sterilising  Apparatus. 

a.  Copper  wall  of  outer  water  bath  encased  in  match- 
wood covering  (h). 

c.  "  U  "  tube  along  which  heat  from  Bunsen  flame  is 

conducted  when  valve  (l)  is  closed,  which  makes 
flue  (Jc)  into  a  chamber  open  only  where  Bunsen 
flame  rises,  and  at  (c)  one  limb  of  "  U "  tube 
which  unites  with  the  other  limb  by  the  bend 
at  (to). 

d.  Bunsen  burner  supplying  heat. 

e.  Copper  cylinder  forming  the  inner  water  bath  in 

which  the  milk  is  sterilised. 


/ .  Conical  double  copper  lid. 

g.  Lever  hinged  at  one  end  and  resting  on  a  vertical 
rod  (h),  which  rests  in  a  small  cup  on  the 
regulating  capsule  (i)  immersed  in  water. 

n.  Sliding  regulating  weight  with  pinching  screw  to 
fix  it  in  position  on  the  bar. 

0.  Thermometer. 

p.  Overflow  pipe. 

q.  Tap  for  drawing  off  water. 

r.  Hot  air  chamber  packed  with  asbestos. 

s.  Wooden  supports  of  steriliser. 

f.  Rough  wooden  stand  to  raise  steriliser  from  floor. 
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Flate  Xm. 
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